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he purpose of the American Economic Association, ac- 

cording to its charter, is the encouragement of economic 
research, the issue of publications on economic subjects, and 
the encouragement of perfect freedom of economic discus- 
sion. The Association as such takes no partisan attitude, nor 
does it commit its members to any position on practical eco- 
nomic questions. It is the organ of no party, sect, or institu- 
tion. Persons of all shades of economic opinion are found 
among its members, and widely different issues are given 
a hearing in its-annual meetings. and through its publica- 
tions. The Association, therefore, assumes no responsibility 
for the opinions expressed by those who participate in its 
meetings. Moreover, the papers presented are the personal 


opinions of the authors and do not commit the organizations 


or institutions with which they are associated. 








Editors’ Introduction 


HIS volume contains the papers and proceedings of the eighty-ninth an- 

nual meeting of the American Economic Association. ‘‘Proceedings’’ 
concern the business activities of the Association—the annual membership 
meeting, the twice yearly meetings of the Executive Committee, and reports 
of various Association officers and committees—and, as with the ‘‘Notes”’ 
section in each issue of the American Economic Review, are published in the 
hope that members will be informed of, and will participate in, the Associa- 
tion’s affairs. 

The ‘‘Papers,’’ which constitute the greater part of this volume, are roughly 
equivalent to two regular issues of the American Economic Review, but are 
published under quite different procedures. 

About a year in advance, the Association’s President-elect (in 1976 
Lawrence R. Klein, in 1977 Jacob Marschak) sets in motion the process 
which culminates in the presentation at the annual meetings and publication of 
the papers. After consultation and comments, both volunteered and solicited, 
from a wide range of persons, the President-elect decides on the topics of ses- 
sions at which papers will be presented, sets limits on the length of papers and 
invites persons to organize these sessions. Each session organizer in turn in- 
vites, again after consultation, several persons (usually two or three in num- 
ber) to give papers on the topic of the session in question, and asks others to 
give comments on the papers. The papers, or rough drafts, are supposed to be 
sent to the editors of the Papers and Proceedings a month and a half before 
the meetings; we check them and where appropriate send the authors com- 
ments and suggestions. The papers and comments are read at the Associa- 
tion’s meetings; we ask the authors to send us the final versions of their papers 
within three days. After giving the final versions further scrutiny, we send 
them to the printer to be published. We do not generally publish discussants’ 
comments unless there is some special reason to do so. 

In 1976 there was one significant departure from the procedures of previous 
years. Besides the usual ‘‘invited paper sessions’’ (sixteen in number in 1976 
plus the Richard T. Ely Lecture), there was a substantial number of ‘‘contrib- 
uted paper sessions.” The Program Committee selected the authors on the 
basis of abstracts submitted in response to a notice in the American Economic 
Review, and the papers themselves were considered for publication in the 
Papers and Proceedings by the Program Committee. Also considered for 
publication were papers given at sessions sponsored jointly by the American 
Economic Association and another member of the Allied Social Science As- 
sociations (called ‘‘joint paper sessions’). Of the nearly one hundred papers 
considered for publication, there was space for less than one in four. Inevita- 
bly a substantial number of papers of publishable quality had to be omitted. 
Where two or more of the successful papers in the competition were on simi- 
lar subjects, we have grouped them under a general title whether they were in 
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fact given at the same session or not. In a few instances, we have added a con- 
tributed paper to a group of invited papers as if it had been given at the same 
session. At the end of the Papers section of this issue, we have grouped sev- 
eral papers under the general heading ‘‘Selected Contributed Papers.”’ 

Thus, the rules under which these papers are published are quite different 
from those concerning articles appearing in regular issues of the Review. Most 
of the papers published here are invited, not contributed; except in unusual 
circumstances they must be less than 4,000 (and: sometimes 3,000 or even 
2,000) words in length; each author is asked to avoid highly technical discus- 
sion and instead to contribute a paper which will be intelligible to economists 
not specializing in the subject it discusses. While we do edit most papers to 
improve content and style and to satisfy space constraints, we do not subject 
invited papers to any refereeing process, and publication of any invited paper 
which we receive prior to the final printer’s deadline and which satisfies (or 
can be cut to satisfy) space requirements is virtually guaranteed.! 

These policies are advantageous in a number of respects. The papers can be 
published without the long delays inherent in publication by regular journals. 
They are relatively short papers which concern a wide variety of subjects, 
and can be understood by nonspecialists. Authors get a chance to report 
briefly on research just completed, to discuss topical subjects in an informal 
way, and to summarize longer forthcoming publications; readers get a chance 
to browse among a large number of articles which are outside their major 
areas of interest but which are not as specialized or ponderous as those some- 
times found in regular journals. And while the papers are not scrutinized in 
the way regular journal articles are, they are (or are at least intended to be!) 
nontechnical, and thus do not need the thorough refereeing usual for articles 
submitted to journals. 


RENDIGS FELS 
C. ELTON HinsHaw 


1We would refuse to publish such a paper only if we felt that it was utterly without merit; no 
paper has yet been rejected on these grounds. However, the Executive Committee has estab- 
lished another ground for rejection: if a paper cannot be cut to meet space requirements, we ask 
the author either to authorize us to submit it to the managing editor of the Review to be con- 
sidered for publication (subject to the usual refereeing process) in a regular issue of that journal, 
or to withdraw the paper and submit it elsewhere. 





RICHARD T. ELY LECTURE 


Two Centuries of Economic Growth: Reflections 
on U.S. Experience 


By SIMON KUZNETS* 


Over most of the two past centuries, the 
country’s growth was a movement from the 
small, largely agricultural, economy of thirteen 
divided colonies on the Atlantic shores, to a 
unified, industrialized, advanced economy of 
continental dimensions. The combination of a 
high rate of growth of population, peopling an 
expanding territory, with a rise in per capita 
product and productivity associated with a 
stream of technological innovations and rapid 
shifts in the structure of production, was of 
uniquely large impact in the United States; and 
while sharing much in common with the growth 
experience of other, currently developed, coun- 
tries, displayed several distinctive features. 

Reflecting on this process, one may raise four 
questions. First, how was the high rate of popu- 
lation growth attained? Second, how was the 
impressive rate of growth in per capita product 
sustained over most of the period, at least back 
to the early 19th century? Third, how, in the 
face of divisive sectional interests and differen- 
tial impacts of rapid economic growth, was 
unity preserved and economic inequality affec- 
ted? Fourth, how does one evaluate the drastic 
shifts that occurred since World War I in the in- 
ternational framework within which this coun- 
try lived and grew? Such broad questions, and 
their implications, can be treated only briefly 
and incompletely; but, at least, they may help to 
organize the discussion. 


I. The Growth of Population 
In the mid-1770’s, the population of the thir- 
teen original colonies was 2.5 million. At that 
time, the population of Great Britain was 9 


*Professor of Economics Emeritus, Harvard University. , 
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million; of France over 24 million; of Europe, 
excluding Russia, 128 million (all within the 
1914 boundaries). By 1910, the population of 
the United States was 91.6 million (excluding, 
for comparability, the minor group of non- 
whites other than Negroes)—over twice that of 
either Great Britain or France (each with about 
40 million at that date). By mid-1975, the popu- 
lation of the United States was close to 214 
million. The multiplication factor over the two 
centuries was over 85 for the U.S. population; 
for Europe, including or excluding European 
Russia, it was about 4; for the more rapidly 
growing among the European countries, not 
much more than 7. Nor was the contrast less 
striking in comparison with the population 
growth of Japan. 

The contrast is, of course, the result of a long 
period of cumulation of the excess of annual or 
decennial rates of increase in the United States. 
Over the two centuries, the average rate of pop- 
ulation growth per year was about 24% percent 
in the United States, and 0.9 percent in Great 
Britain. Taken over a decade or two, the cumu- 
lative difference would not be large; taken over 
two centuries, it cumulated to a contrast in mul- 
tiples between over 85 and barely over 6. 

A high population growth rate can be due toa 
high birth rate, or to a low death rate, or to a 
high net in-migration rate. In comparison with 
other developed countries, specifically those in 
Europe, the death rates, crude or refined, were 
not that much lower in this country as to con- 
tribute significantly to the much greater capaci- 
ty of U.S. population to grow. The sources of 
the difference lay largely in the birth and in- 
migration rates. The birth rate in the United 
States in the early 19th century was estimated at 
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close to 50 per thousand—high even by current 
standards in the less developed countries. While 
it dropped rapidly in the early decades of the 
last century and moved further downwards to 
the low levels of today, it tended to remain dis- 
tinctly higher than in the older developed coun- 
tries—as was also the case in the other, young, 


overseas countries like Canada, Australia, and’ 


New Zealand. 

The other major source of growth was im- 
migration. For the country’s black population, 
immigration, or rather importation, was of sig- 
nificant proportions between 1770 and 1810, 
but negligible thereafter. For the far larger 
white population, immigration contributed little 
between the Revolution and the mid-1830’s, 
but was an important factor over the eight dec- 
ades prior to World War I and for a few years 
after the war. The magnitude of this immigra- 
tion (on which we shail concentrate henceforth) 
can be illustrated by references to the millions 
of immigrants who came in and stayed. But one 
must also take account of the offspring of these 
immigrants in succeeding generations, a net ad- 
dition if we assume that the birth rates of the 
original, nonimmigrant population would have 
declined just as much, if not more, without im- 
migration. The assumption is reasonable, since 
we find substantial declines in native white birth 
rates in periods (before 1840) and later also in 
regions (South and rural non-South), that were 
relatively little affected by white immigration. 
A-calculation, made by a Census expert (W. S. 
Rossiter) using the native white birth rates pre- 
vailing in the past, estimated the contribution of 
the original white stock (i.e., the one in this 
country at the time of the Revolution) to the 
1920 population of the United States at 47.3 
million out of a total white population of 94.8 
million—the rest being immigrants and their 
descendants. This result, that half of the popu- 
lation was to be credited to immigrants and their 
descéndants, would be roughly valid for total 
population, including the Negroes; and would 
also hold true of the more recent dates after 
1920. 

The persistence, over two centuries, of birth 
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rates higher than those in the older developed 
countries of Europe anc Japan, and the preva- 
lence over some eight :o nine decades of net 
immigration that contrituted so much to popu- 
lation increase, may reasonably be associated 
with the ‘“‘newness’’ of the United States. The 
‘newness’ meant the presence, and an aware- 
ness of the presence, of vast resources in 
unsettled land of a geographically expanding 
nation; a population that had detached itself 
from the European economic and institutional 
constraints on early marriage and on prolific 
child bearing; a willingress to welcome and en- 
courage immigration, #f, after a while, only 
within limits as to the cultural areas of origin. 
These features of the United States as a new 
country, the first among the overseas offshoots 
of Europe to achieve political sovereignty, are 
well known and hardly need documentation, 
even were it feasible here. But we might note 
aspects that seem relevant to understanding 
some distinctive charactzristics of this country’s 
growth. 

The first comment relates to the long period 
over which obviously lazge reserves of land and 
resources remained and could continue to exer- 
cise effects on birth and immigration rates. The 
land area of the country within the continental 
United States (i.e. except Hawaii and Alaska), 
as it became fixed in the 20th century, amounted, 
at the censuses of 1790 and 1800, to 0.82 mil- 
lion square miles, grew 3y the census of 1810 to 
1.7 million miles (reflecting the Louisiana Pur- 
chase) and to 2.94 milion, the present size, 
after the census of 1840. A more telling series 
relates to the area of settled land, land with a 
population density of at least 2 persons per 
square mile. From 1790 to 1890, this area, orig- 
inally 0.24 million square miles, grew at an 
average of over 50 percent every twenty years, 
including a growth of £3 percent from 1870 to 
1890. Even when the lmit was reached at 1.9 
million in 1890, the clesing of the frontier did 
not mean the absence of room for expansion. A 
similar story of a long p-ocess of settlement of a 
wide, and for a long while expanding, territorial 
base is told by the dates of admission of new 
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states into the Union: the last in the continental 
United States were admitted as late as 1907 and 
1912——-over a century and a quarter after the 
founding of the Republic. That native birth 
rates began declining so early is no reflection of 
a pressure of limits, but indicates a sensitivity to 
increasing affluence and to greater density in 
the older settled parts of the country; or, con- 
versely, to the costs of internal migration to- 
ward the still abundant land. 

Second, the desire to people the continent, to 
use the country’s sovereignty to extend its area 
and to add to its population without interference 
from a metropolitan, colonial monarchy, was 
explicitly indicated in the Declaration of In- 
dependence-—with its reference to the attempt 
on the part of the British monarch ‘‘to prevent 
the population of these States; for that purpose 
obstructing the Laws of Naturalization of for- 
eigners; refusing to pass others to encourage 
their migration hither....’’ And this declared 
willingness, subject later to some selective re- 
Strictions, to admit immigrants from a wide 
range of European countries and those in the 
Americas, persisted until shortly after World 
War I. Thus, for some three-quarters of the 
two-century span, the United States was a 
country of open immigration, the only one with 
so long a record and with a huge absorptive ca- 
pacity combined with a high standard of living. 

In considering the impact of immigration, 
one must keep in mind its selectivity. There was 
selectivity not only with respect to age and sex, 
which resulted in a high proportion of males in 
prime working ages; not only with respect to 
occupations and attachments within the country 
of origin, which made for high proportions of 
farmers and farm workers, common laborers 
and semiskilled artisans; not only with respect 
to individual characteristics that favored the 
more adventurous and adaptable among the 
younger groups within the labor force; not only 
with respect to timing, which meant that, with 
the exception of the 1842 Irish famine, the im- 
pelling occasion was the entry of the sending 
country into modern economic growth, with its 
dislocating effects on rural population and that 
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part of the urban population that might have 
been adversely affected by industrialization. 
There was also selectivity of immigration flows 
in their location, geographical and socio-struc- 
tural, in the United States, the country of desti- 
nation. 

To begin with, few immigrants settled in the 
South, a census region largely identical with the 
slave-owning states and extending from Mary- 
land-Delaware in the North to Florida in the 
South, and from the Atlantic coast states in the 
East to Texas and Oklahoma in the West. Al- 
ready by 1860, when the foreign born were 
close to 19 percent of all whites in the regions 
outside the South, the percentage in the South 
was below 6; an allowance for native born of 
foreign or mixed parentage would raise the 
proportion of the foreign white stock to about 
28 percent of the whites in the non-South and 
only 8% percent in the South. This selectivity 
persisted, so that in 1910, when the foreign 
white stock proportion (close to 50 percent of 
all whites) was at its peak in the non-South, that 
proportion in the South was below 10 percent. 
Second, the immigrant flow tended towards the 
urban rather than rural areas, and to the bigger 
cities within the urban, Thus, already in 1850, 
the first year of data on the foreign born, the 
proportion of foreign born whites (and of free 
colored, a small component) to the corre- 
sponding total in the non-South was 14 percent; 
but it was 39 percent in the large cities, and 11 
percent in the other city areas. By 1920, the 
foreign white stock accounted for 66 percent of 
total white population in cities of 500,000 and 
over, about 44 percent in cities of 25 to 500 
thousand; 35 percent in the smaller cities; and 
only 20 percent of the rural population. Third, 
while this concentration in the urban areas and 
under-representation in the rural meant that the 
foreign stock, both foreign born and the first 
generation of their descendants, were under- 
represented in agriculture, there was selectivity 
even in the urban occupations, at least among 
the foreign born. For obvious reasons they were 
concentrated in the laborers and operatives cat- 
egories, and under-represented among the white 
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collar and professional pursuits. 

Only a few tentative remarks can be made 
here on the impact of immigration on the coun- 
try’s economic growth. The direct economic ef- 
fect was to add to the labor supply, particularly 
in the non-South, the addition representing 
human capital investment made in the country 
of origin; and to provide an inflow of labor to 
urban and related pursuits at costs presumably 
lower than those that would have been involved 
in attracting the native labor force to move from 
older pursuits in the countryside and smaller 
cities. The more indirect economic effects lay 
in making possible a more rapid growth to a 
larger scale, with whatever special economies 
and efficient production possibilities such more 
rapid growth and larger scale may have im- 
plied. The wider, less narrowly economic ef- 
fects, lay in assisting to tilt the balance of power 
against the slave-holding South, white im- 
migration representing an effective vote for the 
free labor, industrializing economy; in diver- 
sifying the cultural and historical sources of the 
American population, and affirming the role of 
the United States as the haven and long-term 
base of populations, dislocated, particularly in 
Europe, in the transition from the preindustrial 
to the industrial economy; and, in placing on 
the educational and cultural institutions of the 
country the task of assimilating the newcomers, 
and especially their children, into the communi- 
ty. In general, one may suggest that because of 
the availability of immigration, the U.S. 
economy and society were able to operate with 
a wider range of choice—at least in that part of 
the country to which the immigration flowed 
freely and in significant numbers. 

The drastic reduction of immigration, com- 
bined with the continuing secular decline in the 
rate of natural increase, brought the period of an 
impressively high population growth to an end 
by the late 1920’s. From 1790 to 1830, the rate 
was at 29.4 per thousand per year, with im- 
migration negligible. From 1830 to 1885, the 
rate was 26.8 per thousand per year, and net im- 
migration accounted for as much as 6.0 points, 
or almost a quarter. From 1885 to 1925 the rate 
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was 18.1 per thousand per year, with immigra- 
tion accounting for 4.8 points, or over a quar- 
ter. For 1925—1970, the rate was only 12.6 per 
thousand per year—still significantly higher 
than in most older developed countries—with 
immigration accounting for only 1.2 points, or 
less than a tenth. 

The slowing down of population growth, and 
the drastic decline in the flow of economically 
oriented immigrant labor to the country, had a 
variety of consequences. Some of them are 
touched upon below. Here we can refer briefly 
to some effects of immigration restriction. In- 
ternally, it meant, once the worst of the depres- 
sion of the 1930’s was oyer, that the reduction 
in the inflow of immigrant labor opened up op- 
portunities for more employment of native labor 
at similar skill levels, particularly of Negroes 
from the South, It is hardly an accident that 
while the proportion of all Negroes in the 
country residing in the South hovered at about 
90 percent from 1770 to 1910, it began to 
decline with World War I, and by 1970 dropped 
to 53 percent, with substantial shares of Negro 
population appearing in the other regions, par- 
ticularly the North. Conversely, the proportion 
of foreign born in the total white population of 
the non-South, at a peak of about 21 percent in 
1910, dropped to below 6 percent in 1970. 
Likewise, the cessation of mass immigration, 
flowing in the past largely to the middle-Atlan- 
tic shores, must have affected differentials in 
population growth among the various regions of 
the country. And, of course, immigration re- 
striction signalled the end of the United States 
as an open country, as a haven for economically 
displaced workers and population from Europe 
and elsewhere. 


Il. Growth in Per Capita and Total Product 

The high growth rate of population in the 
United States was combined with a substantial 
growth rate in per capita product. In shifting 
from numbers of people to the magnitude of the 
output that they turned out, we face the com- 
plexities of the economic and social coverage of 
net product (or gross of capital consumption 
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only) and its valuation. One has to recognize 
that the magnitudes are affected by the price 
scales applied, the use of initial prices yielding 
higher growth rates than the use of terminal 
prices; that omission of some production in kind 
will impart an upward bias to growth rates; and 
so on. But we are concerned here with rough 
orders of magnitude, employing linked indexes 
of series in which quantities are weighted by 
changing price ratios. 

In looking back to the 1770’s, we find that 
the record to 1800 yields a rather uncertain 
result, with the period affected by revolution, 
war, the immediate following difficulties, and 
recovery. For 1800 to 1840 we have tentative 
estimates, which can be accepted as suggesting 
growth of about 1 percent per capita per 
year—-a substantial rate of growth by the stan- 
dards of the time. For the next forty-five years, 
from 1834-43 to 1879-88, the rate, based on 
totals inclusive of improvements in kind, and 
manufacturing value-added, in agriculture, was 
between 1.3 and 1.5 percent per year. It then 
rose over the next two periods—from 1880-89 
to 1920-29, and from 1920-29 to 1970——to be- 
tween 1.6 and 1.8 percent per year. If, to secure 
a simple cumulative result, we assume that 
there was no growth in per capita product be- 
tween 1770 and 1800, and cumulate over the 
remaining years from 1800 to 1970, we find 
that per capita product rose by a factor of some- 
what over 11% (over the two centuries). Before 
comparing it with the record for other devel- 
oped countries, we should note that with the 
growth in population by a factor of over 85 and 
in per capita product of over 11%, the scale of 
the economy, as reflected in total product, must 
have grown by a factor close to 1,000. It is this 
latter figure that recapitulates the movement of 
the United States from a small, largely agrarian 
economy, two hundred years ago, to the huge, 
industrialized economy of today. 

In attempting comparison with other coun- 
tries, we encounter difficulties in that the 
records for most other countries do not go back 
as far as for the United States; and, more impor- 
tant, that one should expect a higher growth rate 
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in per capita product in a country that enters the 
phase of industrialization and modern economic 
growth later. We can compare the United States 
with Great Britain-United Kingdom, for the 
stretch back to 1800 or to later initial dates; and 
overall, the growth rate in per capita product in 
the United States is distinctly higher, by per- 
haps a quarter. In comparisons with France 
(back to 1840) and Germany (back to 1850), we 
find the rates for the three countries fairly simi- 
lar. Higher growth rates are found in the Scan- 
dinavian countries, particularly Sweden, the 
comparisons beginning in the 1860°s; in Japan, 
the comparison beginning in the 1800’s; and in 
Italy, the comparison beginning in the 1890's, | 
But we know that in Italy and Japan the earlier 
periods in the 19th century were marked by low 
growth in per capita product; and the same may 
have been true of the Scandinavian countries 
prior to the 1860’s, although we have no rele- 
vant evidence at hand. Hence, if the compari- 
son between the United States and these several 
countries with higher growth rates in-per capita 
product in the more recent (if still long) periods, 
were extended back to, say, 1800, the dif- 
ferences would most likely disappear, or be 
reversed. The suggestion, of more general rele- 
vance, is that a later entry into modern eco- 
nomic growth, assuming that the growth is then 
sustained, is associated with higher rates of 
increase in per capita product once growth 
begins; and extension to longer periods in the 
comparisons for countries that have attained an 
adequate level of development, reduces cif- 
ferences associated with the timing of the start. 
This making-up characteristic of modern eco- 
nomic growth is found also in other sequences 
(e.g., in connection with the differential impact 
of a war, or of other interruptions in the ‘‘nor- 
mal’’ course of growth). 

A study for 1970 (by Irving Kravis and oth- 
ers), based on detailed analysis of comparative 
prices, yields a per capita product for the United 
States that, in terms of international prices, 
exceeds that of the United Kingdom by a ratio 
of 100 to 60; of France and Germany by a ratio 
of 100 to 75; and is about equal to that of 
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Sweden (with rough allowance made here for 
differences between exchange rate and interna- 
tional price conversions). Extrapolation of such 
ratios back by per capita growth rates in the 
United States and in other countries yields a 
relationship between the initial per capita prod- 
ucts in the international prices of 1970, or in 
some hybrid set of prices if chain indexes of 
product adjusted by price indexes to different 
time bases were used. A direct comparison in 
the international prices of, say, 1800, or 1840, 
or 1870, might look different. But the calcula- 
tion still permits a judgment that the initial 
levels of per capita product in the United States 
were comparatively high, even before industri- 
alization proceeded far. Indeed, it is doubtful 
that per capita product in this country in the 
early 19th century was much lower than that in 
Great Britain, the leading industrial country of 
the world at the time (the shortfall could hardly 
have been more than a fifth, if that); and it was 
clearly above the initial per capita product of 
the other European countries, which entered the 
process of industrialization in the 1840’s or 
later. Thus, the United States, in the early 19th 
century (and the late 18th) was an agricultural 
country, but productive and rich. One of the 
sources of its quantitative dominance in the eco- 
nomic world of later and more recent decades 
was that the high growth rates of its population 
were combined with substantial growth rates of 
per capita product sustained over a long period 
and applied to an initial per capita income of a 
level that was already high. 

One should have expected substantial growth 
in per capita product in this country, its major 
source being that associated with modern eco- 
nomic growth—i.e., technological advance, 
connected in varying degrees of closeness with 
the advance of science and useful knowledge. 
After all, the American revolution came about 
the same time as the industrial revolution. Great 
Britain, the original mother country, was, 
through most of the 19th century, the leader in 
the industrial revolution; and the major tech- 
nological breakthroughs connected with the tex- 
tile and chemical industries, with the iron and 
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steel industries, and the introduction of steam 
power, were easily accessible to and found 
prompt application in this country. Indeed, the 
United States, through most of the century, was 
noted for effective adaptation and modification 
of the advancing world technology to fit it better 
to the country’s resource endowments; and then 
later, in the electric and internal combustion 
age, began to contribute more heavily to the ini- 
tial inventions and innovations. In the still more 
recent period, beginning shortly after World 
War I—a period of some five decades marked 
by extraordinary advances in health, agricul- 
ture, the spread of internal combustion to air 
transport and of electricity to household ser- 
vices, the emergence and spread of the elec- 
tronic and nuclear revolutions, and so on to 
space exploration—the United States played a 
far more active and leading role than it had in 
the technological revolutions of the century and 
a half that preceded World War I. 

We are so used to sustained and substantial 
growth in per capita product that we tend to take 
it for granted—not realizing how exceptional 
growth of that magnitude is on the scale of 
human history; and how much it requires in the 
complicated process of invention, application, 
accumulation, and adjustment. If we find that, 
say, over a quarter of a century, per capita prod- 
uct rose by 50 percent, this means that usually 
with the same or smaller labor input per capita, 
the working population managed to produce 
that much more of final product—food, cloth- 
ing, shelter etc., and whatever additional capi- 
tal, material or human, was needed to produce 
it. Such a feat can be accomplished either be- 
cause of a lucky gift of hitherto unused natural 
resources—hardly a sustainable source, except 
through advance of knowledge that creates re- 
sources out of hitherto useless components of 
nature; or because of greater learning, within 
the context of already available knowledge 
—again a quickly exhaustible source without 
creation of new knowledge that extends the 
limits within which learning can occur; or, and 
most importantly, because of new inventions, 
which, when applied, enlarge the productive 








capacity of human labor. And, indeed, when 
one looks behind the rather unrevealing eco- 
nomic aggregates, one finds a stream of tech- 
nological changes representing the applications 
of new inventions and new knowledge—and 
contributing, when applied, to further learning, 
discovery, and invention. A glance at a single 
sector in the United States, say that of internal 
transport, reveals a sequence of canals and turn- 
pikes, steamboats on internal waterways and 
steam railroads, electric railroads, internal com- 
bustion engine transport and highways, air 
transport—all of this in successive major 
breakthroughs, and cycles of emergence, learn- 
ing, expansion, and eventually obsolescence. 
Technological innovations, which constitute 
the major permissive source of modern eco- 
nomic growth, carry constraints of their own, 
even in a country like the United States that also 
enjoyed extensive expansion and access to addi- 
tional natural resources. The innovations 
require, for effective application, specific re- 
sponses from the society desirous of utilizing 
them. And these, in turn, mean adjustments in 
economic and social institutions, differential 
impacts on various groups within a society, and 
effects on even purely economic relations, e.g., 
the amounts of capital investment that have to 
be generated to embody the technological in- 
novation, relative to the net product that it will 
yield. Thus, the domestic capital formation pro- 
portions that we find in the United States in the 
19th century—at over 20 percent gross or close 
to 15 percent net—were substantially higher 
than the 10 to 12 percent gross in Great Britain 
or the Scandinavian countries at the time; and 
may be viewed as responses to the capital de- 
manding infrastructure of residential and related 
construction, railroads and other public utili- 
ties, in a continental country, with a rapidly 
growing population. One may also note in the 
reproducible capital stock at the end of the cen- 
tury the high proportion of capital in transport, 
communication, housing and related construc- 
tion—the capital investment in manufacturing 
and agriculture becoming proportionately 
greater only later. And the completion of ca- 
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pital-demanding infrastructure in the 19th cen- 
tury, and the marked slowing down in the 
growth of population and labor in the 20th cen- 
tury, may perhaps explain the greater rate of 
growth of factor productivity in the recent de- 
cades—with a less capital-demanding technol- 
ogy. 

But the effects of technological innovations 
were not only on capital formation and factor 
productivity. They were also on the organiza- 
tion of economic production or management 
units, in the pressure for the modern type of 
corporation; and they had a ramifying effect on 
industrial organization through the use of the 
discriminating power of monopoly. They af- 
fected conditions of work, with changes in 
labor force status, employment requirements, 
educational levels, and the active lifespan of the 
working population; and they affected condi- 
tions of life, through furthering urbanization 
and modifying patterns of consumption and 
other elements in the modes of living associated 
with rising economic standards. The various in- 
stitutional adjustments, and shifts in conditions 
of work and life, required for effective chan- 
neling of the continuous stream of technological 
innovations, were neither easy, nor costless. 
The gap between the stock of knowledge and 
inventions as the necessary condition, and the 
institutional and social adjustments that would 
convert the former into a sufficient condition, is 
wide—as past history of the economically de- 
veloped countries and the current history of the 
less developed amply show. That the United 
States achieved a sustained and fairly high rate 
of growth of per capita product over this Icng 
period is evidence of the country’s capacity to 
modify its institutions and patterns of work and 
life, at rates sufficient to accommodate the tech- 
nological potentials and in ways that preserved, 
except for the Civil War, a freely accepted 
social consensus. 

The emphasis on the technological innova- 
tions, associated with a growing stock of 
knowledge, involves the implicit argument that 
conventional measures of factor productivity, 
even if expanded to include investment in 
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human capital, are incomplete. This is so at 
least at present, when our understanding of the 
processes by which new knowledge and new in- 
ventions originate is so meager, and so long as 
the economic calculus is of limited application 
to a resource the returns from which are so 
wide-flung in space and time, and the identifi- 
able costs of which are in such disproportion to 
returns when observable. One should also add 
that the feedback effects of the application of 
new inventions in mass production on the facili- 
tation of additional knowledge and invention 
have not been studied sufficiently to provide an 
adequate body of data. Do we really under- 
stand, in economic terms, the succession of 
various sources of industrial power, and can we 
explain, e.g., the timing of the emergence of 
the electronic revolution in communication? 
Questions such as these are pertinent to the an- 
alysis of U.S. growth even in the 19th century, 
when the United States was a follower country 
applying largely European discoveries and in- 
ventions. They become of critical significance 
in the recent decades when this country has at- 
tained sufficient leadership to become itself the 
major source of advance in new knowledge and 
invention. 


HI. Unity and Inequality 

The political and social framework of a 
country sets the major conditions for economic 
growth, in formulating and monitoring rules of 
economic and social behavior; and changing 
them, when adjustments are required by new 
obstacles and opportunities brought by ac- 
cumulated costs of the past, new knowledge, 
and new external circumstances. Since modern 
economic growth means a succession of dif- 
ferential impacts of innovations on different 
groups within a society, unified, effective deci- 
sions may be required to preserve consensus, 
minimize negative impacts and maximize the 
positive contributions of growth. Indeed, a 
major function of modern sovereign govern- 
ment is to help channel social and political ad- 
justments to economic growth, to modify old 
and create new institutional patterns that would 
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facilitate growth while limiting its inequitable 
effects. Given the variety of, and likely con- 
flicts among, the group interests affected, an 
overriding sovereign power is required that 
would represent the interests and values of the 
community. 

The problem of maintaining flexible and cre- 
ative unity despite divisiveness produced by 
modern economic growth, was complicated in 
the case of the United States by several histori- 
cal circumstances. To begin with, the nation 
was formed of thirteen colonies, which, by the 
time the new political entity began operating, 
had had well over a century of separate exis- 
tence, and thus opportunity to develop different 
economic, political, and social characteristics. 
The distinction between the North and the 
South (more specifically the Northeast and the 
Southeast) was sharply marked, already in 
1790—the year of the first census and within 
the country’s first presidential term. In that 
year, of 1.97 million population in the North, 
only 3 percent were Negroes, and of these 
fewer than two-thirds were slaves; in the South, 
of a similar total population of 1.96 million, 
over 35 percent were Negroes and of these over 
95 percent were slaves. One can also find data 
on the tonnage of trade of the various colonies 
in 1770, which clearly point to the dominance 
in the North of trade with the West Indies, and 
in the South of trade with Great Britain. The 
subsequent persistence of the original North- 
South cleavage, and its sharpening to a clash 
between incompatible bases of economic and 
social organization, led to a civil war almost a 
century after the American revolution, While 
the legal abolition of slavery marked, in one 
way, the end of this clash, the heritage persisted 
in the isolation of the South and the continued 
economic and social discrimination against the 
Negro—not to be effectively mitigated until the 
post-World War II decades. 

Next, even setting aside the conflict with 
regard to slavery, a long period of political ex- 
perimentation and innovation was required to 
weld the original, and increasing, number of 
states into an organization capable of formulat- 
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ing and enforcing unified decision, and, indeed, 
of establishing the common interests that these 
decisions were intended to serve. At least three 
novel elements were involved, setting the con- 
ditions in which the evolution of a unified 


country had to take place. First, there was the. 


basic decision to launch a new nation by agree- 
ment among former colonies that declared an 
end to their old allegiance to a single, outside, 
authority. This, in itself, represented a revolu- 
tionary novelty, a major innovation; and like all 
major innovations, it needed prolonged experi- 
mentation and adjustment before it could attain 
a realistically optimum level. The period of 
such adjustment would have been long even 
without additional complications of rapid geo- 
graphic expansion, and, after an early date, of 
intensive industrialization and major tech- 
nological advance. But, second, this new na- 
tion, with only emergent unifying powers and 
only gradually widening bases for common ac- 
tion, was in the process of rapid westward ex- 
pansion, with special sets of problems created 
by the movement of people to the frontiers and 
the addition of new state units to the older com- 
monwealth. The emergence, and conditions of 
admission, of these new units were of differing 
consequence to the several older parts of the 
country; and while such geographical expansion 
provided a strong sense of unity to the country, 
the specific changes had to be made without too 
much damage to the consensus. Third, and 
most relevant to economic growth, there was 
the process of industrialization and structural 
transformation, a flow of novel changes requir- 
ing new institutional and legal patterns, and af- 
fecting differently the several groups in the pop- 
ulation, There was, consequently, need for 
some single authority, acting for the country 
and capable of evolving—to monitor and select 
the necessary institutional and legal adjust- 
ments, and try to provide the proper channels 
for economic advance while mitigating its ad- 
verse effects. 

The results of U.S. economic growth are 
clearly seen in the high rates of growth of popu- 
lation and of per capita product the process 
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could also be viewed in a series of growth-set- 
ting decisions. These would begin with the 
commitment to political independence from 
outside, and political unity within; and would 
then involve the implementation of that in- 
dependent and unifying power in a series of 
decisions—on the public domain, the treatment 
of debt, free labor and slavery, internal im- 
provements, regulation of foreign trade, public 
education, and so on in a long list. It is not pos- 
sible here, nor am I competent, to attempt such 
a list, in proper order and weight of decisions. 
One can only observe that the successive dec- 
ades of the 19th and early 20th centuries wit- 
nessed a series of secular- or growth-decisions, 
the long-term implications of which were largely 
perceived by the different groups aware of 
their interests but also cognizant of some com- 
mon goals; that, if one can judge by the chang- 
ing political organization, the trend has been 
towards a continuing widening in popular par- 
ticipation, at least in the election of represent- 
atives charged with exploring, and arriving at, 
the decisions; and that, finally, at least prior to 
World War I, there seemed to have been a per- 
sistent thread in these growth decisions. The 
thread was provided by a desire to people the 
continental span of the country, and to exploit 
the large scale opportunities provided, on the 
one hand, by the stock of natural resources per- 
ceived as such in the light of current knowl- 
edge, and:on the other, by the advance in mod- 
ern technology which created new resources 
and widened markedly the range of productivity 
of human labor organized within an adequate 
social framework. Both extensive and intensive 
expansion was pursued, by a country open to 
immigration and unconcerned with external 
threats or, after the civil war, with dangers to 
internal unity. 

Extensive expansion ceased at some time in 
the early 20th century, within a span of years 
extending from the closing of the frontier at the 
end of the 19th century, to the admission of the 
last state in the continental United States in 
1912, to the effects of World War I of 1914-28, 
to the sharp restriction of immigration in the 
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mid-1920’s. The period of five decades that 
followed was quite different; and even within it, 
there was a contrast between the first twenty- 
five years from the mid-1920’s to the end of the 
1940’s—with a major depression and a world 
war, and the last quarter of a century. It is only 
during the latter subperiod that a variety of ad- 
justments occurred, adjustments to the cessa- 
tion of mass immigration with its differential 
impact on regions and on communities of dif- 
ferent size, and to major shifts in world condi- 
tions. 

In turning now to economic inequality, 
changes in which are a potent source of unity 
and disunity, I find it difficult to deal broadly 
with this wide and complex aspect of the coun- 
try’s economic growth. My interest is largely in 
inequality generated by economic growth, and 
the difficulty is in finding data and analysis that 
would cover both the growth-induced income 
disparities and the offsets through mobility—all 

‘ of this with proper cognizance also of changes 
in family and household structure generated by 
modern demographic trends. But it may be 
useful to call attention to special elements in our 
historical experience, which differed between 
the long sweep to World War I and the more 
recent period since the late 1920's. 

In the earlier period, the existence of slavery 
over the first century after independence, and of 
effective, ]8gal and social discrimination in the 
South in later decades, introduce elements that 
render conventional economic measures unre- 
vealing and inadequate. Whatever shortfalls 
there were in the calculated economic returns to 
the people bound in slavery, or to those with 
sharply restricted rights, they were a limited 
part of the story; and the major part was hardly 
susceptible of a purely economic calculation. 
Here was a case of economic, legal, and social 

` deprivation that persisted over three quarters of 
the total long-time span, and allowed only lim- 
ited relief through mobility—all of this apply- 
ing to a substantial group within the country’s 
population. In greatly reduced form, the obser- 
vation may apply even to the majority of the 
white population in the South, relative to the 
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white population in the other regions. The 
former were not afforded opportunities as great 
as those for the white population elsewhere, 
since the slave population and its custom-bound 


_ successors prior to World War I failed to pro- 


vide the domestic markets and thus the growing 
demand, that the local white population could 
satisfy and grow with. Nor were conditions in 
the South a good preparation for a would-be 
white migrant to regions outside the South, a 
fact that inhibited such migration. 

Within the long period prior to the 1920’s, in 
a subperiod beginning with the late 1830’s, the 
income distribution among the population out- 
side the South (almost all white) was compli- 
cated by the incidence of mass immigration. 
The latter, with the typically lower incomes of 
the foreign born, meant an addition of weight to 
the lower tail of the income distribution—even 
though, to the immigrant himself, the income, 
even in his earlier years in the country, may 
have meant a marked advance over what he was 
earning in his country of origin. And, most 
likely, this income-inequality-widening effect 
of the entry of immigrants varied over time with 
variations in the relative inflow and the widen- 
ing contrast between the income levels prevail- 
ing in the United States and those at which 
employment openings could be filled by the 
newcomers. But the same factor also made for 
higher mobility up the income ladder—in that 
with the passage of time and accumulation of 
experience, the income of the foreign born 
would rise more rapidly than that of the native 
born; and in that, as the data indicate, the in- 
comes of the next generation, native born of 
foreign parents, would show a rise over the in- 
comes of their parents greater than between two 
successive generations of native born of native 
parents. 

With substantial mobility of labor in and out 
of the country in the decades before World War 
I, there was only limited pressure for sustained 
government intervention to supplement income 
during depressions by unemployment compen: 
sation or public works; or to provide for old age 
pensions through governmental security plans. 
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And with the hoped-for mobility up the eco- 
nomic ladder, at least for the white population, 
under conditions of peace and rapid growth, 
there was no great pressure for governmental 
policy to reduce income inequalities, except 
through assurance of equality of opportunity. 
The impression I have is that the income dis- 
tribution in the United States, in -the decades 
before World War I and for some years thereaf- 
ter—until the great depression of the 
1930’s—was little modified by government in- 
tervention. 

To what extent the situation changed after the 
mid-1920’s and particularly since the early 
1950’s, is a matter for exploration by scholars 
more familiar with the trends in this recent 
period. I can only offer conjectures. As already 
indicated, there has been in the recent period a 
movement of Negroes away from the South and 
to other regions; and there has been a marked 
advance in removing limitations and discrimi- 
nation, particularly after World War II. This 
should have led to a reduction of economic dif- 
ferentials, and, most important, to a weakening 
of restrictions on opportunities and on mobility. 
The marked reduction in the volume of net im- 
migration and the shift in its composition away 
from dominance by labor of lower skills, should 
have reduced its contribution to the low tail of 
the income distribution among the white popu- 
lation in the non-South. At the same time, it 
should have reduced mobility over time within 
the income distribution. But there may well 
have been offsetting changes elsewhere. 

Most impressive was the marked trend to- 
ward greater government intervention, to pro- 
vide some offsets to the incidence of income 
deficiency occasioned by unemployment, ill- 
ness, breakdown within the family, and old age 
insecurity; and to extend equality of opportunity 
through enforcement of the rights of hitherto re- 
stricted minorities. The trend, emerging first 
during the depth of the depression of the 
1930’s, in response to critical levels of unem- 
ployment and economic deprivation, expanded 
much further after World War II. It was due 
only partly to the stabilization of the U.S. popu- 
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lation and labor force, following the reduction 
of immigration; and it was due partly to the 
slowly shifting views on the peace-type goals of 
eccnomic and social life. But it was also due to 
the realization that with the incidence and 
dangers of wars affecting the country and 
threatening its population, the burdens imposed 
by discrimination, and by the purely competi- 
tive pressures of the unregulated private mar- 
ket, should not be tolerated. There was, ap- 
parently, a line of connection between changes 
in the international framework within which 
this country had to operate after World War I 
and the policies of the government (later in- 
volved in the massive programs connected with 
defense) bearing on equality of opportunities 
and on income distribution. 


\ 


IV. Recent Changes in the International 
Framework 

By the international framework within which 
a country lives and grows J mean the structure 
of the rest of the world, with which the given 
country engages either in peaceful exchange of 
goods, men, capital, and ideas; or in active, or 
potential, conflict involving the use of force. At 
a given time, this structure of the rest of the 
world would differ from country to country, 
depending on its size, location, economic and 
social characteristics, and the like; and it would 
change over time for a given country, as the lat- 
ter and the rest of the world change, and as the 
means of contact among them also change. 

One omission, among several, in our selec- 
tive discussion so far is the neglect of the salient 
and changing aspects of the international frame- 
work within which this country has been 
operating since the early days of its political in- 
dependence. This omission cannot be repaired 
here: doing so would require coverage of the 
peaceful flows of trade, migration, and capital; 
of the conditions of tension and conflict in the 
rest of the world, and between some of it and 
this country; and of the changing technology of 
international relations. Yet, because of its obvi- 
ous major impact on the structure of economic 
growth of this country in recent decades, one 
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should note briefly the marked change that oc- 
curred in the political and conflict aspects of the 
international framework as it may be perceived 
for this country. 

World War I, coming after almost a century 
of relative peace (punctuated only by local 
wars), and followed within two decades by 
World War II, signified the beginning of a new 
period for the United States, as it did for many 
other nations. After withdrawal from European 
stresses and conflicts since the early 19th centu- 
ry, this country participated in both world con- 
flicts; and modified its policies to suit the new 
conditions of growing world disarray. The very 
occurrence of ‘‘world’’ wars, i.e., ones charac- 
terized by prolonged and costly participation by 
a high proportion of the major developed coun- 
tries of the world (together with some less de- 
veloped partners), meant that, by the early 20th 
century, the number of such large industrialized 
countries had grown sufficiently large to have 
generated numerous points of conflict. It also 
suggests that, despite the obvious mutual ad- 
vantages of growing volumes of peaceful trade 
and capital flows, there were sufficiently large 
elements of international competition and fric- 
tion in modern economic growth under the aus- 
pices of increasingly nationalistic sovereign 
states, to make the occurrence of a war a high 
probability. 

Several consequences of such major wars 
may be noted. First, and most direct, they ac- 
centuated the advance of war technology 
—which, however, in developed countries, is 
an integral part of the country’s technological 
complex. Thus, the advance of technology 
since the late 18th century increased the capac- 
ity and productivity of long-distance transport 
and communication at least as much, if not 
more, than it did that of the production of 
commodities and other services. Modern tech- 
nology bridged space gaps within and among 
countries that barred flows of goods and men 
for centuries; and it resulted, by the mid-20th 
century, in a world in which no part of mankind 
was really isolated from others (except, in some 
countries, by government fiat). But such revo- 
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lutionary improvements in transport were just 
as important for delivery of war materiel and 
armies as they were for peace-type transport; 
and, indeed, the advance in the capacity of 
delivering war ‘‘goods’’ at long distance was 
clearly greater. Likewise, the increased tech- 
nological power of mankind, i.e., the greater 
power to modify natural processes to satisfy 
human purposes, was perhaps as great, if not 
greater, when these purposes had to do with de- 
struction in time of war than with construction 
for peaceful ends. Thus, the enormous advance 
in transport and communication resulted in eco- 
nomic and political interdependence among na- 
tions that was quite recent and new in the long 
history of human societies; and came after mil- 
lenia of almost isclated existence, during which 
distinctive historical heritage was accumulated 
by different societies, little affected by, and 
indeed often unaware of, the rest of the world. 
But the removal of isolation meant also the re- 
moval of protection. For the United States, as 
for many other countries, protective (as well as 
inhibiting) distance from other powers shrank 
rapidly, particularly after World War II. 
Second, participation in the prolonged and 
major conflicts meant, for the developed coun- 
tries and their less economically developed 
partners, a strain that led often to political 
breakdowns and the emergence of new and 
deviant forms of political and social organiza- 
tion. In the less developed countries, like Rus- 
sia and China, the heretofore gradually-growing 
modern elements were weakened by World 
Wars I and II, sufficiently to give way to Com- 
munism. Among the developed countries of 
Europe, the first World War led to the dissolu- 
tion of a multinational monarchy like Austria- 
Hungary, and the emergence of fascism in 
Italy, Germany, and some of the other Euro- 
pean states—-another case of the use of a hierar- 
chically organized dictatorial party to force the 
growth of economic and political power of the 
country by ideologically claimed control over 
the population. Since these were new ap- 
proaches, representing violent breaks with the 
past, explicit hostility to the past, and to other 
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nations still associated with it and representing 
competing forms, became a long-term policy at 
times taking particularly virulent forms. These 
outbreaks of deviant and self-proclaimed revo- 
lutionary regimes, emerging as engines of 
accelerated political and economic growth, in- 
troduced into the world, particularly after the 
1920’s, elements of cleavage and divisiveness 
that were absent, or only latent, before World 
War I. 

Finally, one should note that the world wars 
came as a result of the culmination of anteced- 
ent and competitive expansion by the economi- 
cally developed countries towards colonization 
of much of the rest of the world. A consequence 
of World War I was to demonstrate that the ad- 
vantages of such colonization to the developed 
countries were limited. And this demonstration 
was greatly reinforced by the realization that the 
tutelage of the colonies by the metropolitan 
countries was self-terminating if there was to be 
sharing of modern values—a sharing inevitable 
in continued contact. The shift was finally com- 
pleted in the course of World War II when dis- 
tant colonies were lost so easily; and when it 
became evident that, with the advance of mod- 
ern technology, the advantages of presumably 
secure natural resources in the colonies were 
limited, while the rights of the native inhabi- 
tants of the colonies to be the masters of their 
own political and hence, presumably, also eco- 
nomic, destinies, were paramount. The result 
was a remarkable spread of national sovereignty 
extending to large numbers of hitherto colonial 
areas, to some after World War I, but to others 
at a far greater rate after World War II. 

It may seem paradoxical that precisely at the 
time when technological progress broke down 
the isolation in the world and made for in- 
creased economic interdependence, divisive 
boundaries of national sovereign statehood 
spread so widely; and that there occurred a 
striking decentralization of political power 
among a mushrooming number of new and 
small jurisdictions. But perhaps this is not para- 
dox at all. If the world has become so much 
tighter, and countries are exposed to both bene- 


RICHARD T. ELY LECTURE 13 


fits and dangers from so many possible outside 
sources, a national society that shares a strong 
feeling of community of kind, might desire to 
have the freedom of sovereign decision to be 
exercised in crucial choices. And this would be 
all the more so, when the government is in the 
hands of a monolithic minority party that might 
want to have the power and trappings of sover- 
eignty to protect itself internally, and to isolate 
the country from external influences viewed as 
temptation or corrupting knowledge. 

As the comments above suggest, the world 
wars were only a reflection of the underlying 
causes that brought about the major shifts in the 
international framework since the 1920’s, and 
particularly rapidly since the early 1950's. They 
reflect the enormous technological contribution 
in the developed countries, which was accessi- 
ble to, and adopted by much of the rest of the 
world, but in a selective way; and they also 
reflect the ‘strains and stresses that economic 
growth was creating in both developed and de- 
veloping countries and that led to nationalistic 
and aggressive policies—with whatever ideo- 
logical claims were evolved to justify the latter. 
Even without overt wars, the combination of 
advance in technological power, for good and 
bad, with its differential spread to, and impact 
on, countries at different stages of develop- 
ment, and with the shrinking of distance in the 
world, would have resulted in much greater in- 
ternational tension than existed in the earlier 
periods of greater distance and isolation. 

Whatever the causes, and the comments 
above provide only tentative suggestions, the 
changes in the international framework in the 
recent decades——the increased divisiveness, 
more intensified ideologically-powered hostility, 
and the greater danger of war-induced devasta- 
tion—involve heavy costs to this country. as 
well as to many others. These costs should be 
neted not only in terms of large military 
budgets, and the absorption of a larger propor- 
tion of high level scientific and technological 
manpower in war-related work. There are also 
the costs of distortion of channels of coopera- 
tion and communication in an ideologically di- 
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vided world; and the costs involved in the 
greater complexity within the country’s eco- 
nomic and social organization, which must 
provide the means for viable policy decisions— 
both on the domestic use of the increased tech- 
nological power for equitable economic and 
social advance, and on the problems of relations 
with the rest of the world that may be so explo- 
sive. 

The growth problems of.a developed country 
can be viewed within the context of a combina- 
tion of technological and economic power, 
present and prospective; of a variety of accepted 
goals, and hence of responsibilities; and of the 
dangers of unforeseen (some unforeseeable) 
errors and of unavoided (some unavoidable) 
failures, One may characterize this combination 
for the United States, recently and currently, as 
that of enormous power, wide responsibilities, 
and substantial dangers. The very size of the 
country’s population and economic product, 
and particularly the large reservoir of its scien- 
tific and technologically creative human resour- 
ces, give it enormous power, currently and in 
prospect. The responsibilities are wide because 
the country’s decisions-—-on the directions of 
basic and applied research, on policy with re- 
spect to agriculture and agricultural stockpiling, 
on nuclear and other energy, on weapon pro- 
duction and sales, on multinational corporations 
and so on in a long list—have a marked impact 
not only on its own population but also on much 
of the rest of the world. The dangers of error 
and failure are formidable because the power of 
advanced technology makes errors potentially 
that much more costly; because so much of the 
rest of the world needs assistance in its attempts 
to bridge the gap between attainments and mini- 
mum aspirations; and because the destructive 
potentialities of modern technology are so much 
greater, particularly in a divided world. 
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Within the past two centuries, and associated 
with modern economic growth, there must have 
been many such combinations of increasingly 
great technological and economic power, with 
diverse goals, and the greater dangers as- 
sociated with errors and failures. Yet, even with 
lagging adjustments and costly failures, the re- 
sults, at least in terms of material returns, 
showed a fairly marked upward trend. Even in 
this recent twenty-five year period of greater 
strain and danger, the growth in peace-type 
product per capita in the United States was still 
at a high rate; and in the rest of the world, de- 
veloped and less developed (but excepting the 
few countries and periods marked by internal 
conflicts and political breakdown), material re- 
turns have grown, per capita, at a rate higher 
than that ever observed in the past. And one 
should note that current problems, still 
unresolved, always loom larger than those of 
the past—which have been resolved sufficiently 
for us to have survived and flourished and for us 
to be able to view them more dispassionately. 

But long-term projections into ranges well 
beyond those covered by the observed past are 
subject to wide errors; and the variables and pa- 
rameters under discussion (and many more 
should be cited) are too diverse and too crude to 
permit adequate analysis, certainly within the 
limits of my competence. The purpose of the 
brief comment was to emphasize the association 
between growth of technological and economic 
power (stemming in large part from new knowl- 
edge) occurring under the aegis of the national- 
ist sovereign state, and the probability of errors 
of innovation (based, by definition, on in- 
complete knowledge) and of international strain 
and conflict. 








AMERICAN ECONOMIC GROWTH: IMPORTED 
OR INDIGENOUS? 


What Difference Did the Beginning Make? 


By J. R. T. HuGHEs* 


A subject as complex as this is best begun as 
simply as possible. Would we be as we are with 
other beginnings? Obviously not. Those coun- 
tries started as European colonial enterprises 
that had different beginnings are now Canada, 
Mexico, Brazil, Cuba, etc. We are as we are 
largely because of the materials from which our 
society was initially formed. All were trans- 
muted with time, but despite that the original 
ingredients would remain in the mixture and in- 
fluence the long-term results. We are still iden- 
tifiably similar to our colonial ancestors in our 
institutional structure and behavior regarding 
economic life. The colonists, in turn, had trans- 
planted their own laws and practices from En- 
gland. Intellectual and institutional continuity is 
thus a reality. It is also interesting and some- 
times surprising. 


I. The Colonial and English Background 


Because of Dartmouth College v. Woodward 
(1819), one of the most celebrated cases in con- 
stitutional law, the English origin of the power 
of contract in the United States is a well-known 
legacy. Without English notions of contract ev- 
erything from the earliest Royal patents to the 
lowliest contracts of labor indenture would have 
been different. But there was something else 
colonial and English in that famous court pro- 
ceeding, and that was judicial review itself. 
Marbury v. Madison (1803) established the 
principle of judicial review at the federal level 
with the Supreme Court overturning an action 
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of the federal government. Where did this idea 
come from? It was, curiously, something we 
got from the English, although it was: not En- 
glish practice. The charters of the colonies p-o- 
vided that legislative acts of colonial assemblies 
must not be repugnant to the laws of England. 
So for eight decades, from 1696 to 1776, legis- 
lative acts of the colonies were reviewed by the 
Board of Trade lawyers and some 5 percent of 
them were thrown out. At the Constitutional 
Convention in 1787 this practice was discussed 
and it was agreed that the laws of the states 
should be subject to federal review. It was the 
genius of John Marshall to establish just how 
that would be done. One need think only of the 
Schechter case overturning the National Indus- 
trial Recovery Act to appreciate the powerful 
economic consequences of this legacy. 
Contract and judicial review by themselves 
would justify an essay such as this. But they are 
only the tip of the iceberg. Actually the entire 
common law of England made the passage to 
colonial America; the elements of economic so- 
ciety, land, labor, trade controls, business prac- 
tice, bailment, the rules governing all were 
planted here. The accepted formula was that the 
law of any colony was the entire common law 
plus the English statute laws up to the time of 
colonization, together with those later statutes 
specifically extended by Parliament to the coto- 
nies. An important law like the Statute of 
Frauds of Charles II would be adopted by co-o- 
nial assemblies outright, and after the Revo_u- 
tion would be repassed verbatim by the new 
state legislatures. The common law of England 
was claimed by the Continental Congress in 
1774, and in new state constitutions after the 
Revolution began. Common law proceedings 
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became primarily the concern of state courts, 
but there were some common law decisions by 
the Supreme Court of the United States, one of 


which contained the following warning against — 


excessive originality. In Robinson v. Campbell 
(1818) the state courts were instructed: 


... the remedies in the courts of the United 
States are to be, at common law or equity, not 
according to the practice of the state courts, but 
according to the principles of common law and 
equity, as distinguished and defined in that 
country from which we derive our knowledge of 
those principles. 


The United States in 1776 was about to begin 
the long journey of Revolution and indepen- 
dence, and even though the English were being 
thrown out, a selection of their laws was being 
taken along on the journey. As Chief Justice 
Morrison Waite put it in Munn v. Illinois 
(1877): ‘‘When the people of the United Colo- 
nies separated from Great Britain, they changed 
the form, but not the substance, of their govern- 
ment.” The laws of England were the laws of 
the colonies, and subsequent American law and 
practice would grow from that intellectual root. 
Since these rules included laws regulating eco- 
nomic life, I will turn to those specifically, and 
discuss their relevance. We will treat property 
rights in real estate, the labor contract, and 
crucial parts of general business practice. Out 
of these, ultimately, the behavioral rules of the 
American economy would emerge. 


H. Land 


In a country whose productive resources 
were destined to be privately owned the tenure 
(rights) of ownership in real property would be 
crucial. The way Americans own their real 
property came from a past as ancient as Saxon 
England. From the Virginia patent of 1606 
onwards the crown prohibited all English ten- 
ures except that of free and common socage 
from those colonies which were destined to 
become the United States. For long-run devel- 
opment this meant that: 1) a nation of family 
farms would develop; 2) exploitation of miner- 
als and timber would be privately determined 
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until the mid-20th century; 3) with common law 
in force the same would later be true of oil and 
natural gas, and water rights would develop in a 
way favoring private development interests. 
What would not occur would be large-scale 
ownership of idle lands, the latifundia of Span- 
ish America. Moreover, the restrictions of the 
English land rules after Edward I would pro- 
hibit establishment of subinfeudation except in 
Maryland and Pennsylvania where, in any case, 
such did not flourish. The incidents of socage 
were fixed and certain, so they could be dis- 
counted and a fixed land price could be es- 
tablished by bargain. Socage inheritance was 
direct to the heir, or else by will, and the land 
could be freely aliened. Since the property right 
in socage land vanished if the incidents of the 
tenure were not met, the reserved rents, later 
state and local property taxes, would have to be 
paid, thus funding into the far future local gov- 
ernment taxing authorities without question. 
Land was thus turned into a commodity. The 
necessity to meet the incidents of socage was 
understood by Adam Smith who foresaw the 
family farm economy to come as early as 1776. 


But in all the English colonies the tenure of the 
lands, which are all held by free socage, facili- 
tates alienation, and the grantee of any extensive 
tract of land, generally finds it for his interest to 
alienate, as fast as he can, the greater part of it, 
reserving only a small quit rent. [p. 539] 


It is amusing to consider how many Ameri- 
can economists and economic historians have 
read past those lines without understanding 
their meaning. So far as I know, no modern 
economic history of the United States bothers to 
mention ‘‘free socage.’’ Its establishment here 
was a fortunate externality (not without its 
problems) worth teaching those who have an 
historical interest in the U.S. economy. Socage 
was a crucial determinant of the country’s fu- 
ture course of development. The tenure was 
never changed. We call it fee simple now, since 
it shared the crucial characteristics of rights to 
waste, free alienation and direct inheritance 
with the English fee simple of the ancient mili- 
tary tenures. Primogeniture and double portion 
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disappeared, and after the Ordinance of 1787 
inheritance by equal portions in equal degrees 
of consanguinity spread. Long leases disap- 
peared and entailments generally came to be 
limited to a single life only. 

The place of the American Indian’s right to 
the continent was also determined by the En- 
glish and colonial regimes, and it changed little 
afterward, certainly little in favor of the Indi- 
ans, until they finally were left with reserva- 
tions, individual private ownership, and such 
residual group rights as are still under litigation. 


HI. The Labor Contract 

The legacy of the labor contract was less 
happy than that of land ownership, bul no less 
enduring in many respects. As was true of In- 
dian land rights, the right of Black people to 
ownership of their labor power was originally 
extremely limited. But such was true of the ma- 
jority of whites as well. Slavery meant a history 
of race trouble that lasts until now; the legacy of 
white indentured servitude left the laborer 
“‘below the salt’? in American society despite 
federal establishment of organized labor in 
1935. 

One does not need to dwell now upon Ameri- 
can Negro slavery; it has been celebrated exten- 
sively by American economists in recent years. 
It was established by the colonists, propagated 
by the English and until 1772 was allowed in 
England by law. Chief Justice Sir John Holt had 
ruled early in the 18th century that “negroes are 
merchandise and within the Navigation Acts,”’ 
(McCrady, p. 385) but in 1772, in the Somerset 
case, Lord Mansfield argued that slavery was 
not compatible with the English constitution, 
leaving us with the remote possibility that had 
the English not got the American Revolution 
from us, they might have been presented with 
the Civil War instead. 

As Abbot Smith said of labor relations in co- 
lonial America: ‘‘Cclonial society was not dem- 
ocratic, and certainly not equalitarian; it was 
dominated by men who had money enough to 
make others work for them’’ (p. 7). In fact, sim- 
ple compulsion lay at the root of the matter. 
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Slaves were compelled to labor for life, wkite 
servants transported under bonds of indenture 
(apart from the Puritan migration, these were 
estimated to be from half to two-thirds of all 
white immigrants) were compelled to labor for 
fixed terms of years. Convicts were transported 
along with war prisoners as indentured ser- 
vants. Convicted criminals in the colonies were 
sold into servitude for terms of years, as were 
orphans and paupers. It was also customary for 
purposes of apprenticeship to place children and 
teenagers in indentures. Massachusetts even” 
passed a law forbidding persons to sell them- 
selves into servitude to escape debt. Compul- 
sory labor was probably the most common colo- 
nial labor contract. Servitude figured in the 
apportionment of Congressional seats among 
the states in the federal constitution and lasted 
so long as state courts were willing to imprison 
citizens for debt. Then the system died out, but 
its social effects lived on. 


Such was consistent with the English and co- 
lonial background, the basic laws governing 
‘*Master and Servant, the catch-all Statute of 
Artificers and Apprentices, and the vagrancy 
laws, which were to some extent a thinly-veiled 
technique to enforce acceptance of legal wage 
rates. Trades unions were criminal conspiracies 
(until Commonwealth v. Hunt, 1841). Wages 
were commonly set and enforced by local au- 
thority in England and the colonies under legal 
powers. Workers could be compelled to labor in 
harvests, on the roads, township walls, etc. 


Such restrictions upon the worker’s property 
right in his own labor are not difficult to under- 
stand, and in fact the very title of the ‘‘Law of 
Master and Servant” tells us what we need to 
know about social origins. Who in Englend 
labored, and who did not? That such concep- 
tions changed with time in the New World is 
not surprising; that they changed so slowly and 
still linger on in part is perhaps more so. But the 
colonial background was no fruitful seedbed in 
which a tradition of free labor contract could 
grew easily. And the antilabor rulings of the 
Supreme Court of the United States until scci- 
ety intervened via Congress in the Norris- 
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Laguardia and Wagner Acts did not encourage 
ideas, in law at least, of equality of rights in 
labor and real property. The development of a 
labor contract of greater bargaining equality, 
with fewer inhibitions on the seller, had a long 
road to travel. Labor was considered an inferior 
order of life at the beginning, and is so consid- 
ered now by important segments of American 
society. 

Such a tradition would have come over from 
any European nation in the 17th and 18th cen- 
turies. The difference the English origin made 
was that law already existed regarding labor 
which had to be met on its own terms by new 
labor facts, unions and mass production em- 
ployment. Thus our history of labor law. The 
frustrations of a legal tradition running against 
the grain of American social expectations some 
have believed accounts for the peculiar violence 
of the American labor movement’s history. The 
ultimate political conservatism of American 
labor, Selig Perlman argued, was due to another 
legacy, the tenure of real property rights. The 
worker could easily become an owner and that 
quelled any revolutionary ambitions. He would 
not overthrow his own. 


IV. Business Practice 


The exchange of property in chattel goods is 
the central point of commercial transactions. 
Anciently, such transfers lay under several con- 
straints, the rules of established markets, as- 
sumpsit and contract law. Established markets 
(markets overt) were an ancient commonlaw 
device to protect both seller and buyer by the 
convention that titles to goods sold in such 
markets were exchanged before witnesses. In 
early colonial times one sees such market towns 
(and fairs) set up by statutes. The practice was 
inappropriate to a frontier society and by the 
Revolution, according to James Kent, had be- 
come obsolete, along with the special mer- 
chants’ courts held in markets overt. What sur- 
vives of that legacy are fairs, farmers and public 
markets, and blue laws. Over-the-counter sales 
by manufacturers, wholesalers and retailers, 
replaced markets overt. But other, parts of the 
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English tradition remained. Caveat emptor pro- 
tected the seller, the ancient rules of assumpsit 
(strict liability in tort in its latest avatar) pro- 
tected the buyer, and contract (formalized in 
part in 1677 by the Statute of Frauds) enforced 
both sides of the bargain. 

Controls over the quality of goods and ser- 
vices vended were enforced in England in medi- 
eval times, directly through guilds, local courts 
and generally via assumpsit. In the colonial era 
such controls were enforced by a veritable army 
of viewers, searchers, wardens, gaugers etc. 
Such controls, as the Handlins and Louis Hartz 
showed, continued to expand in the pre-Civil 
War era. No part of the apparatus of municipal 
regulation seemed to be more ubiquitous, or 
more vigorously pursued in colonial times than 
these, judging from legislation and court 
records. When the enforcement of such quality 
controls reached the federal level (the Import 
Tea Act of 1897, the Pure Food Act of 1906) 
and flourished in our own era, ancient English 
and colonial restraints were being wielded. 

Similarly, periodic price controls imposed in 
war and other emergencies in republican 
America were exercises of ancient powers. The 
assize of beer, wine and bread in Magna Carta 
was the basic power to control prices. In colo- 
nial times such powers were exercised, and 
even at the lowest governmental levels, as in 
medieval England. In the fateful decision, 
Munn v. Illinois, Chief Justice Waite referred to 
this long tradition to justify the Illinois law 
governing grain elevators. Such powers had 
been used: 


... in England from time immemorial, and in 
this country from its colonization to regulate fer- 
ries, common carriers, hackmen, bakers, mill- 
ers, wharfingers, innkeepers ... and in so doing 
to fix a maximum charge to be made for services 
rendered, accommodations furnished, and ar- 
ticles to be sold. To this day, statutes are to be 
found in many of the States upon some or all of 
these subjects; and we think it has never yet 
been successfully contended that such legisla- 
tion came within the constitutional prohibitions 
against interference with private property. 


In the cases of those public callings we 
usually consider public utilities, both price and 
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quality controls occur together now, and did in 
colonial times, and in England before that. 
Again the rule of assumpsit was applied; in a 
law of 1285 the words occur that are still used: 
that all who apply must be served, competently, 
and at a reasonable price. Originally controls of 
number, entry, price and quality were all ap- 
plied to businesses connected with the transpor- 
tation of goods and persons, inns, ferries, 
coaching, cartage, draymen, wharves. These 
sorts of businesses tended to fall between local 
jurisdictions, between the manor courts and 
those of the towns and boroughs. They were 
typically subjected to special legal restraints as 
a result. In the colonial era such controls were 
ubiquitous, and of course continued into the 
federal era and down to our own day. Those 
engaged in interstate commerce by rail were 
subject to federal regulation after 1887, how- 
ever irregular its effectiveness was. 

Again, the Sherman Act of 1890 was of an- 
cient provenance. As Handler, Letwin and 
Thorelli showed, the Sherman Act had abun- 
dant common law precedent. And when the 
Sherman Act used the word ‘‘every”’ to number 
the restraints of trade to be prohibited, the com- 
mon law ‘‘rule of reason” had to be negotiated 
by the courts—apparently just because it was 
there. The English laws of bailment were con- 
tinued in the United States after Independence, 
as was the bulk of English procedures regarding 
such problems as distraint of property for debt, 

The major laws relating to trade on the sea of 
British mercantilism were adopted in 1792 and 
1793 by Congress, and became our laws for the 
same mercantilist reasons, to support our own 
maritime industry. Similarly, the protectionism 
of mercantilist Britain provided the new repub- 
lic with the spirit of its first economic law, the 
protective tariff of July 4, 1789. 


V. The Legacy 
This is a desperately brief survey of a very 
large subject. But perhaps enough has been said 
to put flesh around the words ‘‘English legacy” 
regarding the institutions of economic life this 
country had from its beginning. Not that Ameri- 
cans did not create much of their own; they did. 
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The frame of settlement beyond the 13 cclo- 
nies, the Northwest Ordinances of 1785 and 
1787 were themselves innovations in social 
theught as important as any of our organic doc- 
uments. The development of the American cor- 
porations and the attendant law surrounding it 
owed little directly to the English. Riparian law 
developed here in ways unknown to Black- 
stone. But fundamentally the English frame- 
work, developed for centuries in English expe- 
rience and law, transported here in the 
colonization produced an enveloping frame 
which was changed but not abandoned. What- 
ever else happened we remained identifiably 
English, and largely 18th century English at 
that, in the fundamentals of our economic insti- 
tutions. The results can be astonishing, like un- 
derground oil considered in our law to be wild 
game. The old system was capable of uni- 
maginable development, as subsequent Ameri- 
can economic history showed. 

There remains one further point, the absence 
of quantitative control in the tradition. The con- 
trols were imposed at four points in the flow of 
economic life: number, entry, price and quality. 

These choices combine into the familiar per- 
mutations of most modern nonmarket economic 
control techniques. They may be arranged in a 

Number | Entry 
box: Price | Quality. If no weighting ‘or 
corruption) is allowed and the activity choices 
are either controlled (1) or not (0), the boxes 
form a little sixteen element nonmarket control 
matrix which is, rare quantity controls apart, 
essentially the nonmarket control world we live 


in. Barbers, for example are usually + : ’ 





any number may exist, but they must be li- 
censed, Price and haircut quality are free of 
control. Taxi cabs in urban areas are usually 


i , number limited, entry by license 
only, fares controlled but ride quality free. 
Restaurants are usually i. , number un- 


limited, entry licensed, price unlimited, quality 
of service controlled (health regulations usu- 
aliy). Zoning may, however, limit number. The 
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situation is a regulated industry, and 


s S contains the possibility, so far as 


law is concerned, of the conditions of perfect 
competition. Only in extreme emergencies were 
direct controls of the quantity of output allowed 
into the system. We now approach an era of our 
economic development when full-scale eco- 
nomic planning is advocated. The tradition 
will make this particularly difficult if quantity 
control is to form the basis of our future 
planning system. Our practices and notions of 
congenial property rights have not included it 
characteristically, and it may prove a difficult 
- lump to swallow, as indeed it did in the 1930's 
with the National Recovery Administration 
codes. 

If it seems extraordinary to insist that econo- 
mists accept the importance of our long-term 
history as a determinant of modern practice, it 
is probably because that history is unfamiliar. 
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But we should not shun our history because we 
do not know it. Part of it comes from Magna 
Carta, after all, and we have no trouble, be- 
cause of recent events, accepting the impor- 
tance of Runnymede in contemporary political 
life. Originality is rare in social institutions, and 
that includes the institutions of economic life. 


o 
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American Technology: Imported or Indigenous? 


By NATHAN ROSENBERG* 


This paper will consist of some variations 
upon a central theme, the theme of America’s 
great resource abundance and its relationship to 
our technological history. I will argue, not only 
that much that was unique in the American 
technology experience was due to that abun- 
dance, but that resource abundance shaped 
American technology indirectly as well as di- 
rectly, via routes and mechanisms which are 
still largely unexplored and therefore insuf- 
ficiently appreciated. These routes and mechd- 
nisms take us beyond the issue of factor endow- 
ment, at least in the narrow sense. In order to 
appreciate these influences, one needs to exam- 
ine the performance of the American economy, 
not just as an exercise in economic logic, but 
also as an historical process. 

The American colonies, and later the United 
States, must be understood as an extension of 
European—primarily British—culture in the 
unique circumstances of the North American 
wilderness. The earliest technologies employed 
by the European settlers, aside from some mod- 
est agricultural borrowings from the Indians, 
were those which they had acquired prior to the 
emigration to the New World. The mechanism 
of the transfer was the knowledge and the tech- 
nical skills incorporated in each settler, plus the 
simple tools, utensils and implements which ac- 
companied these settlers in the ships’ cargoes. 
Throughout the entire colonial period, it should 
be remembered, the European technology was 
of a preindustrial nature. Even with the later 
emergence of industrial technologies, the 
skilled worker or artisan, as the remarkable in- 
stance of Samuel Slater reminds us, remained 
the vital carrier from the more advanced to the 
less advanced society. 

The United States was a beneficiary of those 
extensive technological innovations in Great 
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Britain which we now call the industrial revolu- 
tion. The early American experience with in- 
dustrialization, therefore, did not necessarily in- 
volve an inventive process, but more commonly 
the transfer of technologies which had already 
been developed elsewhere. However, although 
the early dependence upon European technclo- 
gy was very great, it was not total. Indeed, it 
could not have been so, since the differences in 
resource endowment and environment gen- 
erated problems and presented opportunities 
which were necessarily outside the range of Eu- 
ropean experience. European solutions and 
techniques were sometimes impossible and 
more often highly inefficient. For example, 
whereas forest resources were increasingly 
scarce and costly in Britain, they were embar- 
rassingly abundant in America. As a matter of 
fact, wood and its valuable byproducts, such as 
potash and pearl ash, were often quite literally 
the waste products of the land-clearing proce- 
dures antecedent to agricultural settlement. 
Whereas through the eighteenth century (and 
earlier) the high price of timber as a fuel anc as 
a building material provided a powerful incen- 
tive in Britain to innovate in iron production 
(including the substitution of mineral fuels for 
wood and charcoal) Americans were carefully 
exploring the possibilities of a wood-intensive 
technology. Although there was of course an 
extensive collection of European woodworking 
techniques upon which Americans could draw, 
Western Europe did not possess a resource èn- 
dowment which would have made it werth 
while to explore the highly resource-intensive 
end of the production isoquant. 

Thus, much of what distinguished the Ameri- 
can experience was attributable to the fact that, 
when she commenced her industrialization in 
the first half of the nineteenth century, she did 
so with the pool of British experience upon 
which to draw, but also from a distinctly more 
favorable resource position. The direction of 
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technological innovation, especially in the early 
nineteenth century (and before) was a con- 
sequence of this circumstance. Much of it was 
specifically geared to the intensive exploitation 
of natural resources which existed in consider- 
able abundance relative to capital and labor. For 
example, in spite of America’s late industrial 
start compared to Britain’s, she quickly es- 
tablished a worldwide leadership in the design, 
production and exploitation of woodworking 
machinery. These included a whole range of 
machines for sawing, planing, mortising, ten- 
oning, shaping, and boring, in addition to an 
entire armory of woodworking machines for 
more specialized purposes. It was characteristic 
of these machines that they were very wasteful 
of wood. Given the relative factor scarcities in 
the United States, however, such machines, 
which essentially substituted abundant and 
cheap wood for scarce and expensive labor, 
were admirably adapted to American needs. 
American lumber consumption per capita was 
several times as great as the corresponding 
levels for the United Kingdom, and rose very 
sharply in the early years of industrial develop- 
ment. In fact, American technology from the 
earliest times had been particularly devoted to 
innovations which assisted in the utilization of 
wood, or which reduced the cost of comple- 
mentary inputs. 

Although America’s abundance of resources 
led to a high degree of technological innova- 
tiveness and to the development of an essen- 
tially new technology in the case of woodwork- 
ing, it is important to note that resource 
abundance could also operate as a conservative 
force. This was specifically the case with re- 
spect to the critical British innovations in the 
iron industry, at the heart of which was the sub- 
stitution of a mineral fuel for wood fuel. 
Whereas the Americans were very quick to 
transfer some of the new industrial tech- 
nologies, this was notably not the case in the 
iron industry, where it would be fair to say that 
America’s abundance of wood caused her to lag 
a full half century behind the more ‘‘advanced’’ 
mineral-using technology of the industrial revo- 
lution. Similarly, the abundance of water power 
in New England caused a Jong ‘delay in the 
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American adoption of the stationary steam 
engine for industrial purposes. On the other 
hand, in uses where the steam engine uniquely 
facilitated the exploitation of abundant natural 
resources, it was adopted and exploited very 
quickly, as in transportation, America rapidly 
introduced the railroad and, even earlier, led the 
world in the design and construction of steam- 
boats for her internal waterway system, 

The main features of the transformation in 
American agriculture in the nineteenth century 
also bear the distinctive imprint of resource 
abundance. No situation comparable to Ameri- 
can abundance had existed in any of the other 
societies of Western Europe from which settlers 
had come to America. In agriculture this took 
the essential form of a very high land-to-labor 
ratio, and this feature left a deep impression 
upon the direction of technological innovation 
in America. A major thrust of agricultural in- 
novation under these circumstances, and one 
that became particularly conspicuous around 
the middle of the nineteenth century, were in- 
novations which had the ‘consequence of in- 
creasing the acreage which could be cultivated 
by a single farmer. This was achieved by a 
process of mechanization of agricultural opera- 
tions. The process differed from mechanization 
in industry in one fundamental respect. Me- ` 
chanization in agriculture in the nineteenth cen- 
tury involved no extensive reliance upon the 
new power sources which eventually played 
such a central role in transportation and indus- 
try. The mechanization of field operations in 
agriculture relied entirely upon animal power 
and this situation persisted until the large-scale 
introduction of the tractor in the 1920’s. Ani- 
mals supplied the power for the great mechani- 
cal innovations in nineteenth century agricul- 
ture—the steel plow (as well as Jethro Wood’s 
earlier plow which already had replaceable cast- 
iron parts), the cultivator which replaced the 
hand-operated hoe in the corn and cotton fields, 
and the magnificent reaper which swept away 
what had earlier been a basic constraint upon 
grain cultivation—the seasonal variations in 
labor requirements which reached a sharp peak 
during the harvest season. Later, output per 
worker was further augmented by binders and 
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threshing machines and, eventually, by com- 
bine-harvesters. In corn cultivation, the devel- 
opment of the corn sheller and the corn picker 
were particularly valuable for their labor-saving 
characteristics. 

American midwestern agriculture was, hap- 
pily, relatively free of obstacles of topography 
and farm layout which retarded the mechaniza- 
tion of British agriculture. Furthermore, the in- 
troduction of barbed- wire fencing in the west— 
_ an area with few natural materials for fencing 
purposes—provided a long sought-after, cheap 
material for fencing purposes, and one which 
could be put into place with relatively small 
amounts of labor. It thus provided a labor- 
saving technique of land enclosure and, at the 
same time, made practicable the highly land-in- 
tensive techniques of livestock raising which 
became so characteristic of the American West. 
It should be remembered, moreover, that the 
westward movement itself had a significant ini- 
tial labor-saving effect in American agriculture 
after 1860, since it involved a movement from 
largely forested land to nonforested land, and 
since the clearing of the latter lands involved a 
much smaller labor cost per acre than the clear- 
ing of the former. In the South, the introduction 
of the cotton gin provided a substitute for the 
highly labor-intensive activity of manually re- 
moving the seeds from the cotton. In so doing it 
liberated cotton from the narrow coastal con- 
finements to which the earlier cultivation of the 
long-stranded sea-island cotton was confined. It 
thus opened up for cotton cultivation an im- 
mense land area from which it was previously 
excluded. 

Thus, the major technical innovations in 
nineteenth century agriculture consisted pri- 
marily of labor-saving and land-using mechani- 
cal devices, often extremely simple, which 
drew extensively upon the cumulating pool of 
technical skills and knowledge in the growing 
industrial sector. Such innovations had the pri- 
mary effect of raising agricultural output per 
worker, but not the productivity of land, the 
abundant nineteenth century input—although 
one must add the qualification that, as in the 
~ cases of the cotton gin and barbed wire, some 
innovations were of a “‘triggering’’ nature 
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which enabled certain lands to be put to uses or 
cultivated in ways which would not otherwise 
have been feasible. Furthermore, the com- 
monly-observed recourse of the American 
farmer to soil management practices which led 
to declining soil fertility (‘‘mining the soil*’) 
were essentially practices which substituted 
abundant land for other inputs. 

So far I have argued that American technol- 
ogy took a direction the distinctive feature of 
which was its resource-intensive nature.’ What 
does this have to do with those developments in 
the manufacturing sector, particularly those 
sectors which are usually regarded as defining 
what was so truly special about our tech- 
nological history—the mass production of stan- 
dardized products consisting of interchangeable 
component parts, and involving the use of 
highly-specialized machinery, a system so dif- 
ferent from anything known in Europe that, by 
mid-century, it was widely referred to there as 
“The American System of Manufacturing’? I 
believe that American resource abundance had 
a great deal to do with American leadership in 
this direction, because this new technology was 
not only labor-saving but, particularly in its 
early stages, also resource-intensive. To the ex- 
tent that this was so, it possessed an underlying 
economic rationale similar to the forest-based 
and arable-land-abundant technologies to which 
I have already referred. America had a very 
great advantage in the early search for a labor- 
saving technology because it was much less 
constrained by the resource-wasting character- 
istics of that technology in its early years. This 
is particularly apparent in the gun-making 
trade, properly regarded as the original home of 


Nt is interesting to note that American resource abun- 
dance shaped the scientific enterprise as well in a resource- 
intensive way, although the point cannot be developed 
here. The flora, fauna, and geology of America offered an 
enormous potential increment to the stock of European 
knowledge concerning the natural world. European scian- 
tists were intensely interested in accumulating such infor- 
mation. Descriptive accounts and all forms of reporting on 
the natural environment of the New World were eagerly 
sought after and enthusiastically received in Europe. The 
comparative advantage of aspiring American scientists was, 
thus, emphatically in the ‘‘export’’ of primary products— 
relatively unprocessed, descriptive accounts of specimens 
of the natural ehvironment of the New World. 
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mass production technology. But it was true in 
other areas as well that we could adopt a ma- 
chine-using technology very early because 
American resource abundance offered the op- 
portunity for trading off natural resource inputs 
for other, scarcer factors of production. Thus, 
New England industry not only relied heavily 
upon water wheels but for long used wooden 
pitchback wheels which were, in a strictly engi- 
neering sense, highly inefficient. They were, 
however, comparatively cheap to build and thus 
allowed Americans to ‘‘waste’’ potential en- 
ergy in order to minimize capital costs. Similar- 
ly, Americans showed a great preference for the 
high pressure steam engine over the low pres- 
sure steam engine which was much preferred in 
Britain. Although the low pressure steam 
engine was more efficient in its utilization of 
fuel, such engines, which were more expensive 
to construct, would again have involved a larger 
capital expenditure. American railroads no- 
toriously tolerated steep gradients and sharp 
curvatures, and often took circuitous routes to 
avoid the construction of tunnels. A main con- 
sequence of such practices was to raise the fuel 
costs of railroad operation but, again, it made 
eminently good economic sense, in America, to 
substitute cheap natural resource inputs for 
more expensive capital inputs. 

In numerous ways, therefore, resource abun- 
dance and labor scarcity, and the nature of in- 
dustrial technology, thrust the American econ- 
omy very quickly toward the capital- and 
resource-intensive end of the spectrum of tech- 
niques. These pressures, however, led to ex- 
ploratory activities and to eventual learning ex- 
periences the outcome of which cannot be 
adequately summarized merely in terms of the 
factor-saving or factor-using biases just referred 
to. For they also led to new patterns of speciali- 
zation and division of labor between firms-——~ 
especially between the producers and the users 
of capital goods—as a result of which the 
American economy developed a degree of tech- 
nological dynamism and creativity greater than 
existed in other industrial economies in the sec- 
ond half of the nineteenth century. I believe that 
this technological dynamism was due in large 
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measure to the unique role played by the capital 
goods industries in the American industri- 
alization process and the especially favorable 
conditions under which they operated. For these 
capital goods industries—I refer here primarily 
to that group involved in the forming and shap- 
ing of metals—became learning centers where 
metalworking skills were acquired and devel- 
oped and from which such skills were eventu- 
ally transferred to the production of a sequence 
of new products—interchangeable firearms, 
clocks and watches, agricultural machinery, 
sewing machines, typewriters. bicycles, au- 
tomobiles. A key feature of industrialization is 
that it involved the application of certain basi- 
cally similar production techniques to an ever- 
widening circle of final products. Moreover, the 
technological knowledge and competence 
which was gradually accumulated in this sector 
was directly applicable to generating cost re- 
duction in the production of capital goods them- 
selves. A newly-designed turret lathe or univer- 
sal milling machine, or a new steel alloy 
permitting a lathe to remove metal at higher 
speeds—each of these innovations not only re- 
sulted in better machines but they also reduced 
the cost of producing the machines in the first 
place. Thus, although the initial shift to the 
capital-using end of the spectrum was generated 
by the unique pattern of American resource 
scarcities discussed earlier, it is by no means 
even obvious what the final outcome of this 
process was in terms of factor biases. For the 
capital-using path was also a path which, even- 
tually, generated a much-increased capacity for 
capital-saving innovations. The attempt to deal 
with labor scarcity in a regime of natural re- 
source abundance pushed us quickly in a direc- 
tion where there turned out to be rich inventive 
possibilities. In turn, the skills acquired in a 
more capital-abundant society with an effec- 
tively organized capital goods sector provided 
the basis—in terms of knowledge and engineer- 
ing skills and expertise—for innovations which 
were capital saving as well as labor saving. In- 
deed, most new products, after their technical 
characteristics became sufficiently stabilized, 
have passed through such a cost-reducing stage 
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during which capital goods producers accom- 
modated themselves more efficiently to the 
large quantity production of the new product. 
American industry seems to have particularly 
excelled at these activities. 

Aside from the highly visible, major inven- 
tions, capital-intensive technologies have rou- 
tinely offered extensive opportunities for im- 
provements in productivity which seem to have 
had no equivalent at the labor-intensive end of 
the spectrum. Knowledge of mechanical engi- 
neering, metallurgy and, perhaps most impor- 
tant of all, the kind of knowledge which comes 
from day-to-day contact with machine technol- 
ogy, provide innumerable opportunities for 
small improvements—minor modifications, ad- 
aptation to some special purpose use, design al- 
terations, substitution of a superior or cheaper 
material—-the’ cumulative effects of which 
have, historically, been very great. 

It is important that these developments be 
seen in the actual historical sequence in which 
they occurred. For the fact that America began 
the growth of her capital goods sector not only 
with a strong preoccupation with standard- 
ization and interchangeability, but with some 
early experience with such techniques as well as 
a market which readily accepted standardized 
products, shaped the nature of the eventual out- 
come of the process of industrialization in some 
decisive ways. For the acceptance of standard- 
ization and interchangeability vastly simplified 
the production problems confronting the makers 
of machinery and provided the technical basis 
for cost reductions in machine making. At the 
same time it provided the conditions which en- 
couraged the emergence of highly specialized 
machine producers as well as the transfer of 
specialized technical skills from one industrial 
use to another. Indeed, America’s most signifi- 
cant contributions to machine tool design and 
operation and related processes—Thomas Blan- 
chard’s profile lathe, turret lathes, milling ma- 
chines, die forging techniques, drilling and fil- 
ing jigs, taps and gauges—were associated with 
specialized, high-speed machinery devoted to 
the production of standardized components of 

complex products. 
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I would like to suggest that the American ex- 
perience with standardization, uniformity and 
interchangeability shaped the development of 
the capital goods sector in ways which sub- 
sequently made it an unusually effective agent 
for the generation and transmission of tech- 
nological innovation. The extent of standard- 
ization significantly determines the amount of 
initiative which it was possible for capital goocs 
producers to exercise with their customers. 
Witk extreme heterogeneity of products (as was 
characteristic of Britain) the role of the machine 
maker becomes merely passive and adaptive. 
His activities, of an essentially bespoke nature, 
are Leavily constrained by the nature of his rela- 
tionship to potential customers. Initiative then 
remains, as was the case in Britain, with the ul- 
timate user of equipment, and it is extremely 
difficult to cater to his needs in a tech- 
nologically creative way. American producers 
of machinery and their users had, at an early 
date, developed a far more successful network 
of interrelationships than had occurred in Brit- 
ain. I would not want to argue that the tech- 
nological factors which I have emphasized to- 
tally account for the better organizational 
relationships which emerged in America, but 
they do seem to be a critical part of that 
emezgence. In America the relationship be- 
tween machinery makers and customers pro- 
vided for an interchange of information and a 
communication of needs to which the machin- 
ery producer gradually learned to respond in 
highly creative ways. At the same time, the 
machine user learned to rely with increasing 
confidence upon the judgment and the initia- 
tives of the machine supplier—a judgment 
which was justified by an increasingly intimate 
knowledge, on the part of the supplier, of cus- 
tomer needs and effective ways of catering to 
these needs. It was, in some measure, the mu- 
tual confidence of these interfirm relationships 
which made it possible for machine makers to 
suppress customer preferences which were 
technically frivolous or irrelevant and, in this 
way, to reduce the cost of the capital equipment 
as well as that of the final product. 

Thus, the greater freedom of the American 
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capital goods producers to exercise initiative, 
combined with their obvious financial incentive 
to increase the sale of their products, created a 
uniquely powerful and successful set of forces 
for the dissemination and adoption of new tech- 
nologies. To a far greater extent than else- 
where, American capital goods producers 
engaged in successful promotional activities, si- 
multaneously educating and persuading ma- 
chinery users concerning the superiority of new 
techniques. 

All of this seems to me to be an important 
part of the explanation for America’s distinctive 
success, in the twentieth century, not so much 
in inventive activity, as in the ability to carry 
new inventive possibilities quickly to the stage 
of successful commercial introduction. In an 
economic world of increasingly complex prod- 
ucts and processes, commercial success has 
turned, to a greater and greater extent, upon in- 
terfirm relationships, upon the ability to coor- 
dinate and to utilize the output and services of 
specialist contractors and specialist makers of 
components. American firms for long have ex- 
celled at integrating their own operations with 
those of their suppliers in a way which has 
enabled them to confine their own productive 
operations to a limited number of specialized 
activities, while at the same time deriving the 
benefits of specialized knowledge and technical 
expertise concentrated in other firms and indus- 
tries. In Britain, by contrast, specialization of 
activities by firm was seldom carried as far as in 
the United States. This was particularly so 
where quality control was an important consid- 
eration. In this case there was usually a strong 
compulsion to produce the components inter- 
nally rather than to develop a dependence upon 
often unreliable external sources. America’s 
greater experience with the technology of stan- 
dardization and interchangeability, by contrast, 
had reduced such problems to a more easily 
manageable basis. In Britain, the reliance upon 
specialist subcontractors was more limited than 
in America. Individual firms typically produced 
a larger proportion of their own inputs whereas 
American industry was much more prone to 
spin off specialist producers devoted to a nar- 
row product range. These characteristics persist 
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even today and could be documented in such 
‘“‘high technology” fields as aircraft, plastics, 
electronic capital goods, or chemical process 
plants. 

All of this has taken us a long way from the 
initial condition of American resource abun- 
dance with which I started. Nevertheless, I 
believe that the American success in interfirm 
relationships, which has been so vital to our 
twentieth century technological dynamism, is, 
to a considerable extent, a product of the unique 
historical path which we have traversed because 
of our natural resource abundance. If time per- 
mitted it could be shown how American re- 
source abundance reinforced the trends which I 
have discussed via its influence upon income 
level and the composition of demand. For re- 
source abundance enabled us, through trade and 
the exploitation of resource-intensive activities, 
to achieve comparatively high levels of income 
very early in our history. More precisely, it 
made possible the early creation of a society 
with a large and substantial class of people of 
middle class means. (Crevecoeur had already 
pointed, in the late eighteenth century, to the 
predominance in America of people of ‘‘mid- 
dling competence.’’) This class, particularly 
conspicuous in agriculture, provided much of 
the market for standardized, mass produced ar- 
ticles of simple functional design—indeed, one 
could trace this influence right up through 
Henry Ford’s Model T, which strikingly resem- 
bled its predecessor, the horse and buggy, and 
which was originally purchased mainly by rural 
households. Furthermore, the abundance of 
land and the cheapness of food meant that food 
purchases constituted a lower proportion of 
even urban household budgets, leaving more, 
correspondingly, for the purchase of manufac- 
tured goods. Moreover, the rapid rate of growth 
of the stock of capital and the large size of the 
economy by the end of the nineteenth century 
created an extensive and growing market for 
capital goods which greatly strengthened the 
trends with which I have been concerned. But, 
although this is a story strongly complementary 
to the one I have just told, it will have to await 
another occasion. 


Human Capital in the First 80 Years of the 
Republic: How Much Did America Owe the 
Rest of the World? 


By ROBERT E. GALLMAN* 


The first thing to establish is the number of 
foreign-born persons who entered the United 
States and remained therein, during the first 80 
years or so of American national history. Un- 
fortunately, the evidence on this point is imper- 

` fect. 

We know that black Africans came to the 
United States as slaves, almost without excep- 
tion, that the slave trade was officially closed in 
1807, that while illegal importations continued 
down to the Civil War, the number of persons 
involved was probably relatively small, and that 
few American slaves were exported. Almost 19 
percent of Americans were black in 1810. By 
1860, the fraction had dropped to about 14 per- 
cent, reflecting the facts that black immigration 
had very nearly come to a halt, after 1807, 
while nonblack immigration had not. 

So far as I can tell, from the work of Philip 
Curtin and Robert Fogel and Stanley Enger- 
man, between four-tenths and six-tenths of the 
slaves ever imported into the territory encom- 
passed by the United States were imported in 
the years after the Revolution. That group rep- 
resented an increment of between one-third and 
one-half to the pre-existing black population. 
The American black population, therefore, was 
not simply a heritage of American colonial his- 
tory. When W. E. B. Du Bois mourned the 
missed opportunity of emancipation at the time 
of the Constitutional Convention, he perceived 
(among other things) the impact on American 
society of the subsequent expansion of the slave 
class by importation and the increasing scope of 
the violence that would be required to do away 
with slavery, a point to which I will return. 

The immigration of free men is no better 
(perhaps worse) recorded than the immigration 
of slaves, down to 1820. But the evidence 
suggests that it was a relatively unimportant 
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component of the growth of the American pop- 
ulation until the 1840’s, when the great migra- 
tions of the Irish, Germans, and British began. 
Thus, in contrast to the migration of slaves, 
which took place chiefly in the first two and a 
half decades or so of the period between the 
Revolution and the Civil War, the migration of 
free men was concentrated in the decades of the 
1840’s and 1850’s. In 1850, about 10 percent of 
the free, white population was foreign born, 
while by 1860, the fraction had risen to about 
13 percent. 


I 


According to Francis Walker, first president 
of this association, immigration placed eco- 
nomic pressures on the native population, 
which led to the decline of the birth rate of that 
group. Thus immigrants did not augment the 
native population so much as they replaced po- 
tential members of the group. Recently, Larry 
Neal and Paul Uselding have adopted an ex- 
treme version of the Walker position, in an ef- 
fort to answer a question similar to the one 
posed by the title of this paper.’ Restricting 
themselves to free migration, they assume that 
immigrants replaced native Americans on a 
one-for-one basis. Since immigrants were dis- 
proportionately young adults, immigration 
amounted to a trade of infants for adults. Thus 
one can compute the ‘‘debt’’ of the United 
States to other countries, on account of im- 


1] will use the essay by Neal and Uselding and a second 
one, by Uselding, as points of departure for my subsequent 
remarks. Lest these remarks appear unduly critical, let me 
say that had Neal and Uselding not written their papers, I 
would have been obliged to attempt estimates of the type 
they have so capably made, since such estimates clearly 
represent the first step in the pursuit of the subject of this 
paper. Since Neal and Uselding have made the estimates, I 
am free of this obligation and am able to devote my atten- 
tion to the ways in which such estimates bear on the subject 
of this paper. 
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migration, in terms of the savings in the costs of 
child-rearing realized by Americans. Neal and 
Uselding compute the savings and go one step 
farther, estimating the distribution of these sav- 
ings between consumption and investment. In 
this connection they find (among other things) 
that by 1850, 5—10 percent of the American 
capital stock could be accounted for by invest- 
ment flowing from the savings generated by im- 
migration, the fraction rising to 10-20 percent 
by 1880. 

The data used by Neal and Uselding are im- 


perfect, as they fully recognize, and therefore l 


their estimates are subject to a wide margin for 
error. This matter we can leave aside. There are 
other aspects of the calculation, however, that 
deserve our attention. 

First, Neal and Uselding implicitly assume 
that native Americans had children simply to 
fill the ranks of labor and that any abridgment of 
the ‘‘need’’ to have children was a pure eco- 
nomic gain, measurable in terms of money sav- 
ings. But that seems. an untenable view of the 
determination of the birthrate, and one not con- 
genial with the attitudes of the man from whom 
they obtained their model, Francis Walker. 
Walker’s idea was that immigrants created eco- 
nomic pressures that induced native Americans 
to alter their habits of procreation. That 
suggests that there may have been welfare 
losses associated with the reduction of the na- 
tive birth rate and that the savings in child-rear- 
ing costs cannot be regarded as pure economic 
gain. Certainly the means by which the Walker 
effect is obtained needs closer examination, a 
point to which I will return. 

Second, Neal and Uselding implicitly assume 
that immigrants were perfect substitutes for na- 
tive Americans. But that is unlikely to have 
been the case. According to Lee Soltow, if one 
controls for age and occupation (farm-non- 
farm), one finds that free, white native Ameri- 
cans were richer in 1860 than were the foreign- 
born. This may have been due to the fact that 
immigrants were, on average, poorer than na- 
tive Americans when they set out on their jour- 
ney to the United States, or it may reflect the 
costs of relocation to the immigrants. In either 
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case, if we may suppose that the free Americans 
of 1860 were representative of the Americans 
whom the immigrants would have replaced, had 
the Walker effect been in force, then the dis- 
parity between the wealth-holdings of the na- 
tive-born and foreign-born must be deducted 
from the savings in child-rearing costs achieved 
due to free immigration, if we are to obtain a 
net measure of America’s ‘‘debt.”’ 

The fact that the free foreign born were 
poorer in 1860 than their free native peers may 
also indicate that immigrants were operating ~ 
under special handicaps. Free immigrants came 
disproportionately to the North, where levels of 
literacy and health were very high by world and 
European standards. It may very well be that 
immigrants, on average, fell below these stand- 
ards. We can be very nearly sure that continen- 
tal and Scandanavian immigrants possessed 
lower levels of literacy, in English, than did na- 
tive Americans, and it is very likely that Irish 
and British immigrants did, as well. And, fi- 
nally, immigrants were subject to discrimi- 
nation, which probably reduced their economic 
returns and the general efficiency of the econ- 
omy. 

Slave immigrants were widely regarded as 
less effective workers than native slaves, and in 
part this may have been associated with prob- 
lems of language and the sense of isolation they 
produced. The point is not altogether relevant, 
in the present context, since the Walker effect is 
unlikely to have had bearing on the slave popu- 
lation.? But it is possible that the same kinds of 
effects may have been felt by free immigrants 
from non-English speaking countries. 

The above considerations suggest that ‘‘sav- 
ings” from immigration were less important 


That is, the kinds of mechanisms Walker had in mind 
were unlikely to be operative in the case of the native slave 
population. However, if the Walker effect was in force, 
then the importation of slaves presumably affected the 
birthrate of free native Americans and, thus, slaves ‘‘re- 
placed” free native Americans. Since the prices paid for 
slave imports probably exceeded the rearing costs of free 
Americans, one could argue that if proper account of the 
slave trade were taken, the American ‘‘debt’’ to foreign 
countries, computed by Neal and Uselding, would be further 
reduced. 
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than Neal and Uselding suppose.. But im- 
migrants differed from native Americans in 
other respects, the economic effects of which 
are more problematic. For example, their tastes 
were different. Compare the census returns of 
whiskey and beer output in 1810, 1840, 1850, 
1860. Those beer-drinking German and Scan- 
danavian immigrants left their mark on the 
structure of American output. No doubt there 
are other, if less striking, examples. 

Immigrants also brought new productive 
ideas. A good example, from an earlier period, 
has to do with the introduction of rice culture in 
South Carolina. Peter Wood claims it was ac- 
celerated, if not determined, by the skills of the 
slaves brought into Carolina, many of whom 
had grown rice in Africa. Apparently the mas- 
ters didn’t know the first thing about rice cul- 
ture. ane 

Immigrants also brought different social and 
political ideas with them. The incidence of po- 
litical consciousness among free immigrants 
was high and these people played important 
roles in union organization and in radical poli- 
tics. 

I have no way of attaching to this array of at- 
tributes a proper set of quantitative weights. In- 
deed, I am not sure what sign should be at- 
tached to some of them, if our purpose is, for 
example, to. judge their effects on economic 


- growth, narrowly defined. But it does seem to 


me that we should bear in mind that immigrants 
were different from native Americans in ways 
that may have been very important. , 
Finally, it is necessary to say that the Walker 
hypothesis, itself, is by no means accepted by 
all students of the subject. Our chairman today, 
Richard Easterlin, is on record in opposition to 
it. Easterlin points out that the mere fact that 
birthrates fell during the great migrations of the 
last six decades of the 19th century is not clear 
evidence that the migrations caused this result. 
Indeed, both rural and urban birthrates appear 
to have been declining from at least 1800 on- 
ward, including extended periods when im- 
migration was limited. Furthermore, according 
to Easterlin, the free immigrants tended to con- 


_ centrate in cities and this development probably 
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retarded the rural-urban migration of natives. 
Insofar as this was true, immigration may have 
worked to hold the native birthrate at a higher 
level than it otherwise would have attained, the 
rural birthrate being higher than the urban 
birtnrate. 

While my inclination is to bow to Easterlin’s 
learning, I find one feature of this argument 
troublesome. According to Easterlin, the course 
of the rural birthrate reflected the process by 
which land was occupied. But in the absence of 
immigration, native population could more 
readily have been supplied to urban places, 
reducing pressure on agricultural land and, 
thus, reducing the downward pressure on the 
rural birthrate. Furthermore, one wonders 
whether it is proper to ignore the effects of im- 
migration on the native death rate, as Easterlin 
appears to do. The cholera epidemics of 1832 
and 1849, which killed thousands, are thought 
to have come to the United States with Irish and 
German immigrants, respectively. How many 
other deaths were the result of less spectacular 
diseases brought in by immigrants? And insoiar 


_ as immigration raised the native death rate, im- 


migrants could be regarded as ‘‘replacing’’ na- 
tive Americans. 

Obviously, the effect of immigration on 
American rates of natural increase needs more 
study. But as matters now stand, it seems rea- 
sonable to suppose that the Walker effect was 
relatively weak, at least prior to 1861, and that 
immigrants chiefly augmented the native popu- 
lation. That being the case, what can we say 
about the economic effects of immigration? 


Il 


One way to deal with the problem is to com- 
pute the value of the human capital implicit in 
the immigration stream, bearing in mind that in- 
sofar as the Walker effect was in force, this will 
give us an upper bound on the estimate we 
desire. Uselding has provided us with estimates 
of this type, relating to free immigrants. Per- 
haps the best way to summarize his results is to 
say that in selected benchmark years in the 
period 1839-59 the value of human capital im- 
ported was ‘‘one-half to three-fourths the order 


30 AMERICAN ECONOMIC ASSOCIATION 


of magnitude ... of total gross physical capital 
formation ...,’’ or between 5 and 10 percent of 
the gross national product. 

Uselding advises us that the data are very 
weak and goes so far as to label his estimates 
“conjectural.” Two aspects of the estimates 
seem particularly worth comment. Uselding is 
obliged to build up income streams from wage- 
` rate data and assumptions with respect to the 
length of the work year. I feel quite sure that 
were these data and assumptions used in con- 
junction with the aggregate U.S. labor force 
data, in order to estimate labor earnings, the 
values obtained, would exceed the labor earn- 
ings implicit in the GNP series Uselding uses as 
a standard of comparison. That is, I believe the 
wage and work year data operate to overstate 
the relative importance of the human capital 
represented by immigration. Additionally, 
Uselding is obliged to establish the skills of the 
immigrants from self-reported occupations at 
the time of immigration, whereas what he needs 
are data on occupations held by the foreign- 
born in the United States. Here again there is a 
possibility that the data tend to bias the es- 
timates in an upward direction. In any case, the 
data problems that lie in the way of human capi- 
tal estimates of a conventional kind suggest the 
desirability of supplementing them with other 
approaches to the question. 

Immigrants were disproportionately young, 
male adults; thus the marked increase of free 
migration in the last two decades of the an- 
tebellum period tended to raise the fraction of 
the population with the highest labor force par- 
ticipation rate. The effect was quite surprisingly 
strong. For example, the fraction of the free, 
white population composed of the foreign born 
was about 10 percent, in 1850, and about 13 
percent, in 1860. But Soltow reports that almost 
18 percent of free, white adult males were 
foreign born, in 1850, and that the fraction rose 
to almost 26 percent, in 1860, a value not mark- 
edly exceeded in the late 19th century and early 
20th century, during the flood tide of interna- 
tional migration. Thus, immigration increased 
the work force, and at a pace faster than the rate 
of growth of population. The effect must have 
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been to increase the rate of growth of national 
product, and also, perhaps, the rate of growth 
of product per head. 

Estimates of these effects could easily be 
worked out, following familiar lines of analy- 
sis. We would be bedeviled, once again, with 
the problem of judging the ‘‘quality’’ of im- 
migrant labor, of course. But there are three 
other considerations that lead one to put off 
making the necessary calculations. First, as 
pointed out earlier, immigrants came to the 
United States with few resources. The flood of 
migration in the last two decades before the 
Civil War must have produced factor propor- 
tions quite different from those that would have 
been obtained in the absence of this dramatic 
flow and it is not altogether clear to me how we 
can take that into account. Second, even if im- 
migration increased the rate of growth of per 
capita output—-which may be true—it is by no 
means clear that we could conclude that im- 
migration raised the rate of economic growth. 
Since the immigrant population, compared with 
the native population, consisted disproportion- 
ately of adults living alone, the immigrant pop- 
ulation must have been a relatively expensive 
one to maintain. A rise in per capita income 
would be required, if pre-existing American 
standards were to be prevented from falling. 
Thus the measured rise in per capita income in- 
cident on immigration would be partly a specious 
rise, from the standpoints of economic growth. 
Finally, insofar as the U.S. birthrate was already 
falling prior to the period of heavy immigration 
just before the Civil War, the structure of the 
American population was already shifting and 
immigration simply hastened the transition, 
rather than creating it. 

There is a second respect in which free im- 
migration probably hastened the transition of 
the American economy. Free immigrants came 
disproportionately to urban areas and worked 
disproportionately in nonagricultural activities. 
The drift in the structure of the American popu- 
lation prior to the great surge of migration just 
before the Civil War was thus probably acceler- 
ated. The term ‘“‘probably”’ is inserted to recog- 
nize the probability that immigration slowed the 
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structural transformation of the native popula- 
tion, and the slim possibility that immigrants 
simply replaced native Americans who would 
otherwise have moved to the cities and to the 
nonagricultural occupations. It is worth remark- 
ing, also, that insofar as immigrants settled in 
cities and insofar as their presence retarded the 
urban migration of native Americans, American 
society was being partitioned into at least two 
components, one dominated by native Ameri- 
cans, the other by the foreign born. This result 
had very wide social and political ramifications. 

Free immigrants were concentrated region- 
ally, as well. They came disproportionately to 
the North and insofar as they augmented the 
Northern population, they played a decisive 
role in the Civil War. Based on Soltow’s data 
and some plausible assumptions, over 35 per- 
cent of the adult males in the North in 1860 
were foreign born. These people were relatively 
poorer than their native peers—tess able to buy 
out of military service—and their ideological 
commitment to emancipation was relatively 
strong. It may well be that as many as half the 
soldiers of the Union Army were foreign born. 
That was not true of the Confederate army. 

Michael Shaara describes the Confederate 
and Union armies on the eve of Gettysburg in 
the following way:? 

The Confederate army is ‘‘an army of re- 
markable unity, fighting for disunion. It is 
Anglo-Saxon and Protestant. Though there are 
many men who cannot read or write, they all 
speak English. They share common customs 


The Union army is ‘‘a polyglot mass of 
vastly dissimilar men, fighting for union. There 
are strange accents and strange religions and 
many who do not speak English at all...” 

That seems to me to be a good summary state- 
ment. Furthermore, the North won the war not 
because it had superior armaments or superior 
industrial power, or God knows, superior gen- 
eralship, but because it was numerically far su- 
perior and because it finally found generals 


3] am obliged to Matthew Gallman for this reference and 
for a helpful discussion of the point. 
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capable of exploiting that advantage. The 
foreign born made the difference. 

It is a matter of more than passing interest 
that two sets of immigrants who came to this 
country between the Revolution and the Civil 
War played such prominent roles in the genesis 
and resolution of that most ‘‘American’’ and 
most important of American wars, the Civil 
War. The condition of the children of early 
slave immigrants was a chief factor in the onset 
of the war, while the participation of the later- 
arriving, free immigrants determined the out- 
come of the war. i 

It is difficult to know precisely how to fit 
these facts into a comprehensive and satisfac- 
tory economic analysis. But one imagines they 
are far more important than the facts previously 
elicited in the paper, that fall more easily into a 
conventional analysis. 
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THE INVISIBLE HAND AND OTHER MATTERS 


Adam Smith on Human Capital 


By JOSEPH J. 


I shall examine Adam Smith’s treatment of 
human capital under five heads: the optimizing 
system of natural liberty; the nature of human 
capital; its sources; its unnecessary costliness; 
and obstacles to its optimum use. His recourse 
to cost-utility criteria in assessing educational 
practice (134) will be touched upon but not his 
somewhat analytical history of educational 
practice over the centuries.! 

Smith (89, 164) was aware of the past im- 
provement in average income (89), of the elas- 
ticity of man’s wants (164), and of the impact 
of.the ‘‘gradual improvement of arts, manufac- 


“tures, and commerce” (755). He did not, how- 


ever, anticipate that income increase might 
transform educational personnel and facilities 
into suppliers of consumer-oriented rather than 
essentially producer-oriented services (164), 
probably because he was concentrating on then 
current problems. 


I. The Optimizing System of Natural Liberty 

Being of a Newtonian disposition to use his 
imagination and;systematize his thought, sub- 
ject to the constraints of empiricism, Smith con- 
ceptualized indiyidual but apparently interre- 
lated phenomena, perceiving order beneath 
seeming chaos in man’s affairs as in nature (Es- 
says,"335, 384, 392). It may be taken for grant- 
ed, therefore, that Smith believed the develop- 
ment and use of human capital as of other 
resources to be closely associated with the de- 
gree to which the system of natural liberty, 
together with free competition, was allowed to 


*Professor of Economics Emeritus, Duke University. 
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prevail (141, 147, 343, 642, 651). Smith was 
cautious, however, when searching for models, 
“‘mere inventions of the imagination’’ (Essays, 
384), to represent the empirical world of the 
particular. He warned, for example, against 
translating a set of moral doctrines ‘‘into a 
scholastic or technical system’’—-‘‘one of the 
most effectual expedients, perhaps, for extin- 
guishing whatever degree of good sense there 
may be in any moral or metaphysical doctrine’’ 
(MS, 425-26). 

While Smith believed man to be an em- 
pirical utility augmenter rather than a modem 
‘utility maximizer’’ and the seventeenth- 
century invisible-hand metaphor to approximate 
socioeconomic reality so long as natural liberty 
prevailed (423; MS, 264-65), he was no 
Leibnitzian. There was often need for man’s 
pursuit of ‘‘self-love’’ to be constrained by the 
“‘sacred laws of justice” (MS, 120-21, 224—28, 
262, 249-51), presumably in the shape of an 
appropriate institutional matrix evolved through 
experience and free of the delusion that a sover- 
eign, absolute or otherwise, could superintend 
the industry of private people and most effec- 
tively employ their inputs (651). Under the sys- 
tem of natural liberty, on the other hand, the in- 
dividual in search of his own security and gain 
could be led, as ‘‘by an invisible hand to pro- 
mote an end which was no part of his inten- 
tion,’’ namely, the welfare of other men, of so- 
ciety (423). 


II. Human Capital and Its Sources 
Smith included under ‘‘fixed capital’’ besides 


` useful machines, profitable buildings, and im- 
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provements of land, 


the acquired and useful abilities of all the inhab- 
itants or members of the society. The acquisi- 
tion of such talents, by the maintenance of the 
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acquirer during his education, study, or appren- 
ticeship, always costs a real expence, which is a 
capital fixed and realized, as it were, in his per- 
son. These talents, as they made a part of his 
fortune, so do they likewise of that of the soci- 
ety to which he belongs. The improved dexterity 
of a workman may be considered in the same 
light as a machine or instrument of trade which 
facilitates and abridges labour, and which, 
though it costs a certain expence, repays that ex- 
pence with a profit. [265-66] 


The reward of human capital must reflect the 
investment embodied in it even as does the re- 
turn on other fixed capital. ‘‘A man educated at 
the expence of much labour and time to any of 
those employments which require extraordinary 
dexterity and skill, may be compared to an ex- 
pensive machine.”’ 


The work which he learns to perform. it must be 
expected, over and above the usual wages of 
common labour, will replace to him the whole 
expence of his education, with at least the ordi- 
nary profits, of an equally valuable capital. It 
must do this too in a reasonable time, regard 
being had to the very uncertain duration of 
human life, in the same manner as the more cer- 
tain duration of the machine. [101] 


Degree of investment in human capital thus ac- 
counted for differences in the wages of labor as 
well as in the pecuniary recompence of profes- 
sional people (e.g., painters, sculptors, law- 
yers, physicians) whose education was much 
more ‘‘tedious and expensive’’ than that of the 
poor man whose “‘patrimony ... lies in his 
hands”? (102, 122). Whence the ‘*pecuniary 
recompence’’ of professional people ‘‘ought to 
be much more liberal’’ and was so ‘‘according- 
ly” (101-02, 122). 

The sources of human capital were twofold: 
experience which was associated closely with 
the specialization of activities in an economy 
based on division of labor and education realiz- 
able mainly in schools and colleges or through 
arrangements such as apprenticeship. While in- 
vestment in human capital turned on access to 
experience in specialized activities or to train- 
ing under educational arrangements, it was ani- 
mated by man’s desire to better his condition 
(81, 324, 329), to improve his well being and 
status. Investment in human capital was com- 
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plementary to that in other capital even as ‘‘tol- 
erable security’’ was essential to the growth of a 
nation’s stock of (human and nonhuman) capi- 
tal and its employment (267, 268). 

Innate differences contributed in very miror 
measure to individual differences in embodi- 
ment of human capital. 


The difference of natural talents in different mea 
is, in reality, much less than we are aware of, 
and the very different genius which appears to 
distinguish men of different professions, when 
grown up to maturity, is not upon many oc- 
casions so much the cause, as the effect of the 
division of labour. The differences between the 
most dissimilar characters, between a philoso- 
pher and a common street porter, for example, 
seems to arise not so much from nature, as from 
habit, custom, and education. When they came 
into the world, and for the first six or eight years 
of their existence, they were, perhaps, very 
much alike, and neither their parents nor play- 
fellows could perceive any remarkable dif- 
ference. About that age, or soon after, they 
came to be employed in very different occupa- 
tions. The difference of talents comes then to be 
taken notice of, and widens by degrees, till at 
last the vanity of the philosopher is willing to 
acknowledge scarce any resemblance. [15-16] 


The capacity of division of labor to afford a 
range of experience productive of human capi- 
tal was limited by constraints (e.g., limited 
availability of capital and extent of the market; 
deviation from the system of natural liberty as 
when state enterprise replaced private) on che 
extension of specialization (14-15, 345-48, 
384, 651) and by the availability of education 
preventive of adverse concomitants of division 
of labor (737-40, 768). While general progress 
tended to weaken these constraints, public mea- 
sures were required to prevent the adverse men- 
tal effects associated with extreme decomposi- 
tion of productive activities. 

Smith pointed out that in rude societies na- 
cessity and limited occupational variety kept 
‘knowledge, ingenuity, and invention”? alive at 
simple but adequate levels. In advanced socie- 
ties, however, complexity of the occupational 
structure, together with extreme specialization 
of skills, was purchased at the cost of mass ig- 
norance of most matters and the threat of ex- 
tinction of ‘éthe nobler parts of human charac- 
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ter” in the ‘‘great body of the people” 
(735-36). Moreover, ‘‘division of labour, hav- 
ing reduced all trades to very simple opera- 
tions,” affords ‘‘an opportunity of employing 
children very young,” thereby greatly increas- 
ing the opportunity cost of educating the young 
in advanced England. In contrast, in underde- 
veloped Scotland the ‘‘meanest porter’’ could 
read and write (Lectures, 256) since there 
young children had little access to employment 
and hence went to school. 


The man whose whole life is spent in perform- 
ing a Zew simple operations, of which the effects 
too are, perhaps, always the same, or very 
nearly the same, has no occasion to exert his un- 
derstanding, or to exercise his invention in find- 
ing out expedients for removing difficulties 
which never occur. He naturally loses, there- 
fore, the habit of such exertion, and generally 
becomes as stupid and ignorant as it is possible 
for a human creature to become. The torpor of 
his mind renders him, not only incapable of 
relishing or bearing a part in any rational con- 
versation, but of conceiving any generous, 
noble, or tender sentiment, and consequently of 
forming any just judgment concerning many 
even of the ordinary duties of private life. Of the 
great and extensive interests of his country he is 
altogether incapable of judging; and unless very 
particular pains have been taken to render him 
otherwise, he is equally incapable of defending 
his country in war. The uniformity of his sta- 
tionary life naturally corrupts the courage of his 
mind, and makes him regard with abhorrence 
the irregular, uncertain, and adventurous life of 
a soldier. It corrupts even the activity of his 
body, and renders him incapable of exerting his 
strength with vigour and perseverance, in any 
other employment than that to which he has 
been bred. His dexterity at his own particular 
trade seems, in this manner, to be acquired at 
the expence of his intellectual, social, and mar- 
tial virtues. But in every improved and civilized 
society this is the state into which the labouring 
poor, that is, the great body of the people, must 
necessarily fall, unless government takes some 
pains to prevent it. [734-735] 


Turning next to the apprenticeship system, 
Smith described its administration as out of 
keeping with the system of natural liberty and 
as having become a source of unnecessary in- 
equalities ‘‘by not leaving things at liberty.” It 
restricted competition by limiting the number of 
apprentices, and prolonging unnecessarily the 
period of apprenticeship, thereby facilitating 
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price maintenance and turning the terms of 
trade against country people and agriculture 
(99-103, 118-27). Smith’s concern here is with 
both inequalities in earnings that flow from 
want of perfect liberty and those issuing from 
the nature of employments themselves, such as 
their agreeableness, their steadiness, degree of 
trust involved, probability of success, and, as 
noted earlier, variation in the cost of learning 
different trades and types of business (Bk. I, 
ch. 10). p 

Smith’s main concern, when treating of edu- 
cational institutions, was the extent of their 
public character (Bk. V, ch. 1), together with 
the degree to which the cost of education, even 
though ‘‘beneficial to the whole society,” 
should be borne by the state. ‘‘Were there no 
public institutions for education, no science 
would be taught for which there was not some 
demand, or which the circumstances of the 
times did not render it either necessary, or con- 
venient, or at least fashionable, to learn’’ (753). 
However, there were forms of education benefi- 
cial to the community and yet not likely to be 
supplied adequately in the absence of govern- 
mental support. One instance, as we saw, was 
education (e.g., reading, writing, and arithme- 
tic) at parish schools to prevent the otherwise 
adverse effects of division of labor; another was 
education suited to prevent cowardice, gross ig- 
norance, and stupidity (738-40, 768). ‘‘In free 
countries, where the safety of government de- 
pends very much upon the favourable judgment 
which the people may form of its conduct, it 
must surely be of the highest importance that 
they should not be disposed to judge rashly or 
capriciously concerning it’? (739-40). The req- 
uisite education “‘must in most cases be made 
up by the general contribution of the whole so- 
ciety” if the contributions of the immediate 
beneficiaries of this education (e.g., the com- 
mon people in contrast with those of rank) were 
inadequate (768). It was desirable also that the 
state promote some arts and callings which, 
however useful, were not self-supporting 
(741-743). 

A final obligation of the state was support of 
such education as was necessary to dissipate ~ 
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frenzied superstition and antiscience, fun- 
damental barriers to the growth of knowledge. 
The state might ‘“‘render almost universal 
among persons of middling or more than mid- 
dling rank and fortune’? a knowledge of 
“science and philosophy” by ‘“‘instituting some 
sort of probation, even in the higher and more 
difficult sciences, to be undergone by every per- 
son before he was permitted to exercise any lib- 
eral profession, or before he could be received 
as a candidate for any honourable office of trust 
or profit.” Then the ‘‘inferior ranks could not 
‘be much exposed” to ‘‘enthusiasm and super- 
Stition’’ since ‘‘science’’ was the ‘“‘great an- 
tidote to the person of enthusiasm and supersti- 
tion?’ and the ‘‘superior ranks of people were 
secured from it’’ (748). It was advisable also 
that the state encourage gaiety, antidote to re- 
ligious fanaticism, “‘by giving entire liberty to 
all those who for their own interest would at- 
tempt, without scandal or indecency, to amuse 
and divert the people by painting, poetry, 
music, dancing; by all sorts of dramatic repre- 
sentations and exhibitions’ suited to dissipate 
“that melancholy and gloomy humour which is 
always the nurse of popular superstition and en- 
thusiasm’’ (748). 


HI. Costliness and Suboptimal Use of 
Human Capital 

Smith pointed to the unnecessary costliness 
of human capital as well as to its suboptimal 
use. Hlustrative of excessive costliness was 
training under apprenticeship systems. ‘“The in- 
stitution of long apprenticeships’’ afforded no 
security against bad work; it made for aversion 
to work since the apprentice had to wait so long 
to benefit (122). Moreover, long appren- 
ticeships were ‘‘altogether unnecessary;’’ one 
could learn many of the ‘‘trades, the crafts, the 
mysteries’? in a very much shorter time than 
was required under the apprenticeship system 
(123). Indeed, ‘‘not only the art of the farmer, 
the general direction of the operations of hus- 
bandry, but many inferior branches of country 
labour, require much more skill and experience 
than the greater part of mechanic trades’’ and 
yet no apprenticeship is prescribed for farming 
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(126-27). Smith pointed to the fact that al- 
though the duration of apprenticeships in Scot- 
land was much shorter than elsewhere, they suf- 
ficed and at the same time did not rob the poor 
man of the property he had in his own labor and 
bodily skills (121, 122). 


In every profession, the exertion of the 
greater part of those who exercise it, is always 
in proportion to the necessity they are under of 
making that exertion. This necessity is greatest 
with those to whom the emoluments of their 
profession are the only source from which they 
expect their fortune, or even their ordinary reve- 
nue and subsistence. In order to acquire this for- 
tune, or even to get this subsistence, they must, 
in the course of a year, execute a certain quan- 
tty of work of a known value; and, where the 
competition is free, the rivalship of competitors, 
who are all endeavouring to justle one another 
cut of employment, obliges every man to en- 
deavour to execute his work with a certain de- 
gree of exactness. The greatness of the objects 
which are to be acquired by success in some par- 
ticular professions may, no doubt, sometimes 
animate the exertion of a few men of extraordi- 
nary spirit and ambition. Great objects, howev- 
er, are evidently not necessary in order to oc- 
casion the greatest exertions. Rivalship and 
emulation render excellency, even in mean pro- 
fessions, an object of ambition, and frequently 
cccasion the very greatest exertions. Great ob- 
jects, on the contrary, alone and unsupported by 
the necessity of application, have seldom been 


sufficient to occasion any considerable exertion. 
[717] 


The arrangements under which teachers 
worked did not maximize incentive to good 
performance (733-34). School and college en- 
dowments diminished the ‘‘necessity of appli- 
cation” in teachers as did indulgence and ca- 
price on the part of college and university 
authorities, along with compulsion of students 
to attend upon teachers independent of their 
merit (717-21). ‘‘Those parts of education ... 
for the teaching of which there are no public in- 
stitutions are generally the best taught’’ (721); 
moreover, only the useful was taught as in 
womens’ schools (724). There was less corrup- 
tion also where teachers depended upon student 
fees (721-22). As evidence of the discredit into 
which universities had fallen, Smith pointed to 
the frequent replacement of attending a univer- 
sity by travel abroad, usually a source of dis- 
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sipation, lack of principle and application, and 
bad habits. This practice did, however, deliver 
a father, ‘‘at least for some time, from so dis- 
agreeable an object as that of a son unem- 
ployed, neglected, and going to ruin before his 
eyes’’ (728). 
Suboptimal or excessive remuneration and/or 
_use of the services of human capital, together 
with inequality of its reward, was traceable to 
perversions of apprenticeship, corporation 
privileges, poor and settlement laws, wage reg- 
ulations, and subsidization of proféssional edu- 
cation (e.g., clergy, teachers, lawyers, physi- 
cians, and ‘‘that unprosperous race of men 
called letters”) (118-42, 719). Upon removal 
of such privileges, subsidies, and barriers, 
gross-income inequalities other than those prop- 
erly associated with interindividual variation in 
human-capital investment could disappear. 


IV. Conclusion 

Even though as Veblen remarked, Smith was 
writing of an essentially handicraft economy 
and had little awareness of the industrial revolu- 
tion on the horizon, one encounters in his work 
many parallels with today’s discussions of edu- 
cation—incentive, specificity of reward, exces- 
sive educational costs, unproductive training, 
monopoly, destructive etatism, and so on. Situ- 
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ated as he was in time, place, and the course of 
the development of economics and economic 
policy, Smith did not, as do today’s educators, 
have to worry about bringing into being an 
unemployable and disruptive ‘‘intellectual pro- 
letariat.’"" He: was free to concentrate on 
disparity between the prevailing institutional 


` structure and an optimally competitive struc- 


ture, along with means to reducing this dis- 
parity. Living as he did in a handicraft econ- 
omy, he did net anticipate corporate and 
trade-union dinosaurism, solvent of Smith’s 
image of exchange, incentive, and ‘‘sympa- 
thy,” a counterweight to the emergence of a 
Hobbesian world. ee 

Smith did not treat of utility maximization 
within a social and economic institution à la 
Gary Becker. His concern was mainly to de- 


_ scribe and seek establishment of a politico- 


economic environment within which man’s 
desire and efforts to better his condition could - 
work optimally for himself and society whether. 
the sought object be the adequate supply of edu- 
cation both useful and not needlessly expen- 
sive, or the supply of physical commodities. 
Fortunately, he lived in a world less ridden with 
externalities than today’s and perhaps more 
given to the accommodation of feedback ar-. 
rangements conducive to activity-optimization. 


NE 


Smith and Ricardo: Aspects of the 
Nineteenth-Century Legacy 


By SAMUEL HOLLANDER* 


The standard of reference from which per- 
spective the early literature is evaluated by Jo- 
seph A. Schumpeter in his History of Economic 
Analysis is the (Walrasian) general-equilibrium 
approach towards productive organization. Ri- 
cardian procedures, according to the Schum- 
peter historiography, are diametrically opposed 
to the spirit of general equilibrium—above all 
to its conception of the returns to factor services 
as competitively-determined prices. In dealing 


with the determination of the laws regulating 


distribution—his fundamental problem— 
Ricardo proceeded by arbitrarily reducing the 
number of variables in his model until he was 
left with but one variable, namely profits, to be 
determined as a form of residual—the dif- 
ference between the given value of the marginal 
product of labor-and-capital and the subsistence 
wage rate—by the one equation of his system.! 

While it is conceded on this view that Ri- 
cardo grasped better than any predecessor the 
conception of economic theory as a general pur- 
pose analytical engine, capable of yielding re- 
sults ‘‘no matter what the concrete problem that 
is fed into it,” the specific engine devised by 
Ricardo constituted nonetheless a ‘‘detour’’ in 
the development of economic analysis. For 
Turgot, Adam Smith (in significant chapters of 
the Wealth of Nations), J. B. Say, Lauderdale, 
and Thomas Malthus had already achieved a 
considerable insight into the ‘‘correct’’ ap- 
proach towards productive organization, namely 
one which encompasses distribution envis- 
aged as the pricing of requisite and scarce 
services,” and their work had been followed 


*University of Toronto. The full evidence for my conten- 
tions will appear in my forthcoming The Economics of 
David Ricardo. 

‘Schumpeter, p. 568ff. Schumpeter’s position is much 
the same in its essentials as that of Frank Knight, pp. 37-88. 


2Schumpeter, p. 474; cf., p. 568, p. 673n. 
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during the immediate post-Ricardo period by a 
number of men (especially M. Longfield), who 
wrote ‘‘above their time.’” 

Now the ‘‘mirror image’’ of Schumpeter’s 
reading of the record is to be found in Maurize 
Dobb’s recent study. Two streams of thought-— 
two classical traditions—relating to exchange 
and income distribution are discerned in this ac- 
count, The first originated in Smith’s cost of 
production theory4 whereby competition, 
through the operation of supply and demand, 
assures that market prices gravitate towards 
‘‘netural’’ prices defined as the sum of the unit 
wage, profit and rent costs, the factors paid at 
their ‘‘natural’’ rates. These natural or neces- 
sary factor payments are in turn determined by 
the general conditions of supply and demand for 
labor, capital and land. This approach ‘‘etched 
in lightly and suggestively by Smith’’ was taken 
further by the Longfield-Nassau Senior group, 
by John S. Mill, and subsequently by W. Stan- 
ley Jevons and Alfred Marshall.5 

The new line—far from constituting a ‘‘de- 
tour, the true classical tradition—took the 
form in the first place of the replacement of 


_Smith’s value theory ‘‘to make conditions of 
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production, and in particular quantities of la- 
bour expended in production, the basic deter- 
minant [of value] alike in capitalist and in pre- 


3Schumpeter, p. 465. See also p. 560: the rejection of the 
labor-quantity theory by the non-Ricardians and anti-Ricar- 
dians of the 1830’s, Schumpeter contends, ‘‘shows again 
that the Ricardian teaching was really in the nature of a de- 
tour.” 

4The so-called ‘‘adding-up-components’’ version, Piero 
Sraffa, p. XXXV. 


5Dobb, p. 44ff., p. 112ff. It is part of the thesis that the 
adding-up-components cost theory of the Wealth of Nations 
implies ‘‘the possibility of treating the sphere of exchange- 
relazions as an ‘isolated system,’ ” by which is meant a sys- 
tem of exchange relations divorced from ‘“‘the conditians 
and circumstances of production.’” 
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capitalist society.’’® But distribution is the cen- 
tral issue insofar as it has logical priority over 
prices or exchange values and’ is thus divorced 
from the general pricing process.” Particularly 
important in the scheme is the weight placed 
upon the introduction ‘‘of a social or institu- 
tional datum in the shape of the socio-economic 
conditions defining the level of real wages.’’® 
Given the wage rate ‘‘the conditions of produc- 
tion in the industry or industries producing ne- 
cessities for wage-earners played a key role in 
determining the ratio of profits or surplus to 
wages, and hence (given necessary labour-ex- 
penditures in various lines of production) rela- 
tive exchange values.’’® 

The formal identity between the interpreta- 
tions of Schumpeter (and Knight) on the one 
hand, and Dobb, on the other, insofar as con- 
cerns the content of Ricardian theory is appar- 
ent. Both emphasize the divorce of distribution 
and exchange—the absence of a notion of dis- 
tribution as a problem in factor pricing. And 
both lay great stress on the conception of an ex- 
ogenously determined wage rate. The notion of 
a dual development of economic theory is also 
shared. But the difference is quite clear. The 
Ricardian characteristics in question are treated 
by Schumpeter as an inexcusable lapse, a fail- 
ure to appreciate the nature of economic anal- 
ysis, leading to a result which lacks sense. By 
contrast, Dobb views the same characteristics 
as a matter of deliberate choice reflecting an ap- 
preciation of the nature of scientific economics. 

It is a further Schumpeterian contention that 
Ricardianism was a flash-in-the-pan, The sys- 
tem not only ‘‘failed from the start to gain the 
assent of the majority of English economists,”’ 
but by the early 1830’s ‘‘Ricardianism was no 


Dobb, p. 115. See also R. L. Meek, (1974, p., 250). 

"Dobb, p. 35: -‘‘income-distribution (e.g., the profit- 
wage ratio) was a pre-condition of the formation of relative 
prices.” See also pp. 169, 261, 266. 

8Dobb, p. 116. Dobb takes the neoclassical approach to 
task for making distribution appear as ‘‘something supra-in- 
stitutional and supra-historical.”’ 


Dobb, p. 116. 
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longer a living farce.’*!° This position is much 
the same as that of Karl Marx, although for 
Schumpeter Ricardo’s poor fortune was a wel- 
come sign while for Marx the (supposed) early 
demise was a symptom of the degeneration of 
economic science. The year 1830 was for Marx 
the dividing line between ‘‘scientific’’ and 
‘tapologetic’’ economics." 

It was in fact Schumpeter’s belief that Mill 
must be excluded from that group which consti- 
tiutes Ricardo’s ‘‘school.’’!? This evaluation is 
equally characteristic of Marxist interpreters. 
Marx himself speaks of Mill’s work as an ex- 
ample of the ‘‘eclectic, syncretistic compen- 
dia’’ which characterized the period after the 
collapse of “‘scientific’’ political economy in 
1830. Along these lines Dobb has observed of 
Mill: ‘‘when locking back on him from a dis- 
tance one can see quite clearly that in major re- 
spects his own work was much nearer to Mar- 
shall than it was to Ricardo; and that so far as 
his theory of value was concerned, on the con- 
trary to continuing and improving on Ricardo, 
in essentials he took his stand on the position of 
Smith where Ricardo had been opposing 
him.” 14 

In his recent volume on J. R. McCulloch, D. 
O’Brien has added his authority to the view that 
the central Ricardian model suffered a serious 
decline soon after Ricardo’s death. For it is the 
general theme of this work that while Mc- 
Culloch ‘‘did much to popularize economics ... 
it was not Ricardo’s economics that he was 


‘Schumpeter, p. 478. See also T. W. Hutchison, pp. 
428-29, 

“Afterword to the second German edition (1873) of Cap- 
ital, 1965, pp. 14-15; Marx’s rough draft notes (written 
1857) Grundrisse, 1973, p. 883. (See also Meek, p. 54.) 

12“ From Marshall’s Principles, Ricardianism can be re- 
moved without being missed at all. From Mill’s Principles, 
it could be dropped without being missed very greatly” 
(Schumpeter, p. 529). 

Marx, 1973, p. 883. 

“Dobb, p. 122. This view is very broadly held and will 
be found in Mark Blang, 1958, who devotes a chapter to the 
**Half-Way House of J. S. Mill,” where we read that Mill 
“‘only succeeded in upholding an emasculated version of 
Ricardo’s system’’ (p. 167). But see the position of . 
Schwartz, pp. 16-17. 
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popularizing... .’’?* McCulloch, runs the argu- 
ment, must be considered as foursquare in the 
Smithian tradition. A similar revisionist in- 
terpretation has recently been put forward 
regarding Thomas De Quincey.'® 

We shall be concerned with the two issues 
raised in the preceding account: the supposed 
early demise of Ricardianism and the related 
notion of a dual development in nineteenth-cen- 
tury economics entailing Ricardian procedures 
on the one hand and embryonic neoclassical 
procedures based on the Wealth of Nations on 
the other. Needless to say it is impossible to 
approach these matters without a rather precise 
specification of the Ricardian paradigm, ex- 
tending beyond the general questions of doc- 
trinal position and archetypal method. Inves- 
tigation not only of the content but also the 
origins of Ricardo’s Principles——particularly 
the process whereby Ricardo, in the spring of 
1813, commenced to discern what he considered 
to be a number of logical errors in the Smithian 
position-—-suggests that what is character- 
istically ‘‘Ricardian’’ is the use of a special 
theory of value involving an absolute standard in 
the derivation of the inverse relationship be- 
tween wages and profits—the famous funda- 
mental theorem on distrubution. 

In the Ricardian structure, an increase in the 
proportionate share of wages appears as an in- 
crease in wages, expressed in terms of the mea- 
sure of value—a commodity produced with 
constant labor input and thus constituting a 
labor-embodied unit. While it may seem that 
the identification lacks generality since all de- 
pends upon a presumed constancy of aggregate 
value (in other words upon the assumption of a 
given total labor force) we may in fact quite ac- 
curately express the Ricardian theorem in terms 
of per capita rather than total wages and output: 
An increase in per capita ‘‘gold’’ wages neces- 


O’Brien, pp. 402-03. The treatment of the invariable 
measure of value, which is said to be ‘‘central to Ricardo’s 
system,” we are told ‘‘never interested MzCulloch at all” 
(146). 


168P, W, Groenewegen, p. 193. 
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sarily implies a rise in the laborer’s share in per 
capita output which is of constant ‘‘value’’ 
whatever may happen to total value. The entire 
Ricardian scheme is thus designed to relate the 
rate of return on capital to the ‘‘value’’ of per 
capita wages (Ricardian ‘‘real’’ wages)— 
which in effect amounts simply to the propor- 
tion of the work-day devoted to the production 
of wages—and variations in the rate of return to 
(inverse) variations in the ‘real’ wage rate. 

It follows from the basic analysis that—as- 
suming unchanged input coefficients in the pro- 
duction of the monetary metal, or ruling out 
nominal changes in money values—wage-rate 
increases are noninflationary and at most gener- 
ate an alteration in relative prices within limited 
bounds; capitalists are unable to pass on in- 
creased wage costs in the form of generally 
higher prices. This fundamental conception, it 
must be emphasized, was initially formulated as 
a direct challenge to received doctrine based 
upon Adam Smith’s analysis whereby wage- 
rate increases are passed on by capitalists in the 
form of higher prices in manufacturing indus- 
tries and lower rents in agriculture. Here lies the 
essence of the Ricardian contribution. The sig- 
nificance—indeed the objective—of Ricardo’s 
work cannot be accurately evaluated unless 
placed in this historical context. 


It is my primary conclusion that the Ricar- 
dian theorem on distribution—the inverse 
wage-profit relationship——left a firm and posi- 
tive impression on the work of a number of au- 
thors normally regarded as ‘‘dissenters’’ par ex- 
cellence and this despite their frequent formal 
criticisms of Ricardo and his followers and their 
declared objective to break new ground or at 
least to refute the merit of Ricardo’s divergen- 
cies from the Wealth of Nations. In general 
terms, our investigation casts doubt upon the 
accuracy of J. L. Mallet’s famous account of 
the Political Economy Club meetings of 1831 as 
conclusive evidence of a breakdown in Ri- 
cardo’s authority. 

Malthus (1823, 1824), who is commonly 
taken for granted to be a severe critic, accepted 
the substance of the inverse wage-profit 
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theorem, the ‘‘simplicity and apparent obvious- 
ness” of which ‘‘do not detract from its utili- 
ty.” Bailey, now regarded as the head of the 
line of anti-Ricardians, in fact accepted the ac- 
curacy of Ricardo’s position regarding the 
wage-profit relation on Ricardo’s use of terms, 
and rejected Smith’s view of the linkage be- 
tween wages, profits, and prices. Our investiga- 
tion also reveals a considerable degree of hostil- 
ity towards Bailey’s substantive work amongst 
the ‘‘dissenters,’’ particularly Read, L. F. Cot- 
terill and Lloyd. Cotterill’s comment that there 
are ‘‘some Ricardians still remaining” is belied 
by his own description of the pure labor theory 
as a position which ‘‘most economists main- 
tain.” And Smith’s wage-price analysis he re- 
ferred to as a ‘‘very heretical doctrine,’’ which 
“Mr. Ricardo has very forcibly and very suc- 
cessfully impugned.’’ Merivale favorably cited 
McCulloch’s pinpointing of the ‘‘principle de- 
fects’’ of the Wealth of Nations in value theory, 
namely ‘‘the abandonment of the labor theory 
and its replacement by a theory turning partly 
on labour and partly on profit, rent and wages.”’ 
Ricardo, he regarded, ‘‘as the real founder of 
the school which at present exists in England.” 
It seems clear that Longfield envisaged the Ri- 
cardian inverse profit-wage relationship as a 
valid framework for a satisfactory distribution 
theory (namely one built around capital ef- 
ficiency in its marginal application within a 
demand-supply context); in any event, he was 
directly responsible for a formal retraction by 
Robert Torrens (1835, 1844) of earlier criti- 
cisms of Ricardo’s position. Read (1829) and 
Scrope (1831, 1833) were more positively hos- 
tile but the former nonetheless insisted upon an 
inverse relationship between the wages of regu- 
lar labor and those of management, and the lat- 
ter’s objections relate not so much to the inverse 
relationship as to precise differential effects ex- 
erted by wage changes—a standard Ricardian 
problem. Finally, Whately’s suggestion to re- 
name political economy ‘‘Catallactics’’ (the 
science of exchanges) does not reflect a pro- 
posed deflection of subject matter to a narrowly 
constrained emphasis upon *‘the sphere of cir- 
.culation.”’ 
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As for the status of the ‘‘Ricardians’’ them- 
selves there seems no valid reason to place them 
in Smith’s camp as far as concerns the theory of 
value and distribution. It can be shown that Mc- 
Culloch, Mill and De Quincey remained loyal 
champions of the inverse wage-profit relation 
and its derivation: ‘‘Even the novice is now 
aware that a rise in wages would leave prices 
undisturbed,” wrote De Quincey, in contrast to 
the position of ‘‘the superannuated economic 
systems smashed by Ricardo” which envisaged 
wage increases passed on in the form of higher 
prices. 

Our investigation also.demonstrates that in 
many cases the criticisms of the “‘dissenters”’ 
constitute a misunderstanding of Ricardo’s po- 
sition, while in others the contributions of the 
dissenters would not have been considered ob- 
jectionable by Ricardo.” I have in mind partic- 
ularly in this latter category the emphasis upon 
the relativity dimension of exchange value (Bai- 
ley); the scarcity theory of rent (Thompson 
1826, Senior 1821); the insistance that the cost 
determination of price operates by way of de- 
mand-supply variation (Malthus); the principle 
of diminishing marginal utility (Lloyd, Long- 
field); and the abstinence approach towards in- 
terest (Longfield, Scrope, Read, Senior, 1836). 
But of outstanding significance is the applica- 
tion of market demand-supply analysis to long- 
run wage determination (Malthus, Longfield, 
Torrens, Read, Scrope, Senior). Ricardo I be- 
lieve stood foursquare in this Smithian tradition 
regarding wage theory. The notion of a subsis- 
tence wage as central feature of his system, the 


key theme in modern representations of Ricar- 


dian economics, has been seriously exagger- 
ated. 

A demonstration of the resilience of the Ri- 
cardian distribution theorem—the broad accep- 
tance of Ricardo’s criticisms of the theory of 
value and distribution in the Wealth of Na- 
tions—and the acceptability by the Ricardians 
of many of the propositions of the critics 
suggest that it is unhelpful to think in terms of a 


“Cf. the brief comment to this effect in Jacob Viner, pp. 
419-20. 
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*‘dual development’’ of economic analysis dur- 
ing the nineteenth century, involving on the one 
hand Smith, the dissenters, Mill and Marshall; 
and, on the other, Ricardo and Marx. We do not 
intend to suggest an identity of objective or of 
procedure between Ricardo and Marshall, but 
the picture is far too complex to permit any such 
neat categorization. 
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A Modern Theorist’s Vindication 
of Adam Smith 


By PAUL A. SAMUELSON * 


Inside every classical economist is a modern 
economist trying to get out. In rereading the 
Wealth of Nations, it seems to me that with a 
little midwifery sleight of hand, one can extract 
from Adam Smith a valuable model that vindi- 
cates him from criticisms of Ricardo and Marx 
and from the general supercilious discounting of 
Smith as an unoriginal theorist who is logically 
fuzzy and eclectically empty. My general find- 
ing, as reported in these brief literary words here 
today and in a companion mathematical appen- 
dix, provides a vindication of Adam Smith and 
serves, in my mind at least, to raise his stature as 
an economic theorist, both absolutely and in 
comparison with his predecessors and 
successors. 


I. Views on Smith 


Smith is admired for his eclectic wisdom 
about developing capitalism, and for his ideo- 
logical defense of competitive laissez faire as 
against blundering Mercantilist interferences 
with the market. His analysis of the division of 
labor, like Allyn Young’s analysis of increasing 
returns in the 1920’s, is thought to be seminal for 
the understanding of change, for the Chamber- 
linian deviations from perfect competition, and 
for the young Marx’s concept of alienation of 
the overspecialized worker. 

But there you have it. As a pure theorist, 
Adam Smith is written down precisely because 
of his fuzzy eclecticism. His natural prices and 
wages are thought to be merely the resultants of 
long-run supply and demand. His pluralistic 
decomposition of price and of Net National 
Product (NNP) into components of wages, land 
rent, and of profit is criticized as emptily tauto- 
logical. After his good start with the labor 
theory of value, Smith is thought to have blotted 
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his copybook by introducing ad hoc and not- 
fully-explained deductions from labor’s full 
share by landowners and capitalist owners of 
stock. Even Smith’s accounting decomposition 
of national income into value added elements 
of wages, rents and profits has been attacked in 
Capital, Volume 2, as involving vicious-circle 
reasoning. Too often theorists contrast Adam 
Smith to his disfavor with his brilliant predeces- 
sor, David Hume. and brilliant successor, David 
Ricardo. 


Il. The Case for Smith 


My reading is otherwise. 
1) Smith’s value-added accounting is 


shown to be correct by Leontief-Sraffa 
modeling. . 
2) His pluralistic supply-and-demand 


analysis in terms of all three components of 
wages, rents, and proñts is a valid and valuable 
anticipation of general equilibrium modeling. 

3) His vision of transient growth from in- 
vention and capital accumulation, which is 
brought to an equ_librium end with a low rate of 
profit and a high total of land rent, is isomorphic 
with the model of Ricardo, Malthus, and Marx. 
But Smith is less guilty than these three of be- 
lieving in a rigic subsistence-wage supply of 
labor in the shcrt and intermediate run; so 
Smith’s transient rise in wage rates is a credit to 
his model’s realism, wherever it deviates in 
emphasis from its successors. 

As a theorist, I do find things to criticize in 
Smith. Thus, he seems never to have known 
how to put net capital formation into his Net 
National Product concept. His exposition is 
1776, not 1876 or 1976, in its vagueness. How- 
ever, with careful reading, we do infer in the 
Wealth of Nations a complete and valuable 
theoretical model 

Finally, I omit in this brief paper discussion of 
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pseudo-problems that have monopolized the 
Smith-Ricardo literature. 

Although my axioms are those of the 1776 
Adam Smith, my analysis from them utilizes 
1976 mathematical methods, including con- 
venient duality theory. Today, heavy mathe- 
matics will be eschewed and reference merely 
made to the accompanying mathematical 
appendix. 


III. Smith’s Assumptions 

i) Goods, e.g., food and clothing, are pro- 
duced in a time-phased way out of land and 
“‘doses’’ of labor-cum-raw-materials. 

ii) To arrive at net consumable outputs of 
goods, e.g., food and clothing, one must sub- 
tract from the gross production of each the 
amounts of that respective good used as input 
components of the various industry doses. 

iit) A ration of subsistence goods per 
laborer, e.g., m, of food and m of clothing, is 
required to produce and reproduce the popula- 
tion. When the worker’s money wage can buy 
more than the subsistence vector, population 
grows at a positive percentage rate; when the 
money wage buys less than subsistence, popula- 
tion declines exponentially; at the subsistence 
wage, population is constant, 

iv) Workers never save and invest. Owners 
of land and of raw material inputs spend their 
wealth on food and clothing as they will. So 
long as the profit rate is above some minimal 
subsistence rate for saving, which might be zero 
after allowing for stochastic losses and manage- 
ment expenses, nonworkers do positive saving, 
which is never aborted. Below that minimal 
profit rate, nonlaborers decumulate or dissave; 
at the minimal profit rate, net saving and net 
accumulation is zero. 

v) Perfect competition prevails. Land use is 
auctioned off for rentals. Free entry and constant 
returns to scale prevail. Knowledge is, or soon 
becomes, general. 


IV. Smith’s Implications 
A logician, turning his deductive crank, 
would deduce the following properties of 
Smith’s system. 
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1) Suppose it begins in long-run equilib- 
rium. Wages are at the subsistence level. The 
profit rate is minimal. Depending on the pattern 
of nonlaborer tastes for food and clothing, land 
rent will be high or low; land-intensive food 
price will be high or low relative to clothing 
price; the size of the population and of the 
various components of raw material inventories 
will be high or low depending on nonlaborer 
tastes; and so will depend the relative distribu- 
tion of NNP between land owners’ rent and 
workers’ wages, to say nothing of capitalists’ 
profits if the minimal interest rate is not zero. 

Most of this Ricardo missed. Some Malthus 
caught. Smith denies none of this, but offers 
little in detail. 

2) Now let there be an invention. It will be 
viable only if, in some industry, it raises one or 
more of the following: the real wage there. the 
real rent there, or the profit rate. Except for the 
singular case where its incidence happens ta be 
sclely to raise land rent everywhere, the inven- 
tion must transiently raise one, or more probably 
both, of the profit rate and the real wage rate. 
This initiates population growth and capital 
accumulation. We are in Smith’s ‘‘cheerful’’ 
transient state of growth—like England rather 
than China or India. But ultimately, as in China 
and Holland, the land fills up; the law of dimin- 
ishing returns on fixed land operates. 

3) The system relapses into Smith’s ‘‘dull 
state’’ of equilibrium with subsistence profit 
rate, subsistence real wage rate, and enhanced 
land rent. In effect, Smith’s system maximizes 
rent! 

4) If inventions keep recurring, the system 
goes through a Brownian motion in which profit 
rates and real wage rates average out above their 
subsistence levels, perhaps being trendless. 

5) The model captures the general be- 
havior of economic history these last two 
centuries if only Smith modifies his demo- 
graphic hypothesis that population explodes 
whenever the real wage is above an unchanged 
subsistence level. If the needed ration of sub- 
sistence itself grows exponentially in time, then 
the presumption is that (a) the real wage will 
oscillate around an upward-rising exponential 
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trend, with the labor force possibly growing 
slowly; (b) the profit rate will meander, averag- 
ing out positive and inducing growing capital 
inventories; (c) land rent will tend to rise, subject 
to any land-saving biases in invention and to the 
subtraction from its rise due to the rise in real 
wages; (d) once we allow for alternative ways of 
producing the same things and for any biases in 
inventions, relative wage and nonwage shares of 
NNP cannot be predicted to show any definite 
trends; but that does not mean that minor 
changes contrived in labor supply can neces- 
sarily much alter the relative wage share. 
These last few propositions sound much like 
what Simon Kuznets reports for the laws of 
motion of western economies, even if Ricardo 
and Marx failed to come as close to them as did 
the Wealth of Nations. Hats off, I say, to Adam 
Smith. 
6) If we add to the above model a declining 
supply of primary ‘‘land’’——that is, declining 
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stocks of nonrepzoducible natural resources, 
such as rich seams of metal ores and coal and 
exhausted geologic deposits of oil and gas—we 
are prepared for the Club of Rome’s future. 

It becomes a race between invention (spon- 
taneous and induced) and dwindling natural 
resources per head: the profit rate can be ex- 
pected to meander in no predictable way, the real 
wage to grow at a slower rate (or even to suffer 
a declining trenc). Nonwage and nonprofit 
share, always so important in explaining the 
great historic fortunes, may possibly rise. 
Analysis can carry prophecy no further. 


Y. Verdict 


It is serendipitous to be able to announce, not 
the Scottish verdict unproven, but the happy 
finding that Adam Smith comes through with 
flying colors from a modern postmortem, pro- 
vided we conduct it with the modicum of charity 
due an early pioneer. 


MATHEMATICAL APPENDIX 


The following equations vindicate Adam 
Smith from the principal indictments against 
him, and also reveal the half-untruth present in 
his INVISIBLE HAND doctrine. 


Productivity Assumptions ` 

Smith assumes that any of commodities, 
(91, -< >, Qn), is produced by its industry out of 
its labor inputs, (L,, ...,L,), its land inputs 
(Ti; ...,T,), and out of produced inputs such 
as raw materials (or durable equipments) pur- 
chased by the various industries: so q; will re- 
quire for its production, along with T; and L;, 
also (q1, ---» qni). Smith’s production func- 
tions embodying known technology can be 
written as 


(1) g3t+D= 
Fi[T;®Q, Li, qu, «+, Gri] 


(Gj=1, ...,n) 


Note the time-phasing of production in (1): in- 
puts are needed prior to the appearance of out- 


put. In (1), 7; could be a vector of elements 
representing heterogeneous lands of different 
grades. 

To arrive at net available consumption 
amounts of the ith goods, [C,(t)], one writes: 


D CM=glt)-S qui)=0, 
jet 
qu () 20 


Whereas a modern neoclassical economist 
might wish to assume that inputs can be substi- 
tuted for each otker in a smooth way so that 
F;[ ] all have we l-defined partial derivatives, 
a classical economist like Smith usually thought 
that a variable “‘dose’’ of labor-cum-raw- 
materials could be applied to fixed land more 
intensively or less intensively. So one rewrites 
(1) as i 
(3) gi(t+ 1) = FT: 0, VO] 


(4) V;(t) = 
Min [L; (t)/@os. qi (t)/ay;, . 


< Qnj(t)/anj3] ~ 
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The a,,’s are non-negative. When some a is 
zero, it is as if its argument is absent from the 
expression Min[ ]. 

The production functions in equation (3) are 
postulated to have simple properties once the 
scale of production goes beyond the initial levels 
at which the division of labor does not pay. Each 
F,{ ] is concave, homogeneous-first-degree, 
and differentiable: 


(5) F,[AT, AV] =AF[7,V] 


RIT + AT, V+ AV] — F,[T,V] 
= F,[T + 2AT,V + 2AV] 
— F,[T + AT,V + AV] 


aF,[T, V]/aV > 0, 
FIT, V] —VaF,[T, VVav =0 


Finally, Smith even before Malthus and Marx 
believed that human labor itself had a reproduc- 
tion cost at that level of subsistence (food, cloth- 
ing, etc.) at which a family could manage to 
reproduce itself by mortality survival and pro- 
creation. The long-run reproduction cost of 
total labor, È} L; = L, is defined per unit of L 
by the nonzero column vector of needed sub- 
sistence: m, Of q1, M2 Of q2, ..., Mn Of gn: 


my 
(6) a=- |" ro 


Mn 


If the real wage exceeded the subsistence vec- 
tor m, L; would grow; if it fell below m, L, 
would decline; at exactly m, Smith’s stationary 
state would prevail. Evaluating the iron ration 
of subsistence at its market prices, E} P;m;, we 
compare it with the market wage, W, thereby to 
determine the rate of population growth. Smith’s 
simplest Malthusian relation, I write as 


n 


(7) (Liga Li)/L =f- Y (Pi/W)m;] 
f(0]=0, f'[ ]>0,f[ ]=-1 


Clearly, when the real wage is at the subsistence 
level m, population growth ceases. 
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Smith's Early “Rude State’’ 


For one page, Smith does have a ‘“‘labor 
theory of value,” writing (Wealth of Nations, 


Book I, ch. 6): 

In that early and rude state of society which 
precedes both the accumulation of stock [ ‘‘cap- 
ital] and the appropriation of [scarce] land, 
the proportion between the quantities of labour 
necessary for acquiring different objects seems 
to be the only circumstance which can afford any 
rule for exchanging them for one another... 
what is usually the produce of two days’ or 
hours’ labour, should be worth double of what 
is usually the produce of one day’s or one hour’s 
labour. .. . 

In this state of things, the whole produce of 
labour belongs to the labourer... . 


We can make logical, even if not historical 
and anthropological sense of this, by postulating 
that land is so abundant as to be redundant and 
free, with the ratio 277,/XL; so great as to 
make land ignorable. To make inventories of 
raw materials and crude tools ignorable takes 
a greater stretch of the imagination. I cut the 
knot by postulating that outputs and inputs are 
simultaneous rather than lagged as in equations 
(1) and (3). 

With land redundant, so that no increase in 
T; has any incremental effect on q; output, one 
rewrites equations (2) and (3) in the rude state as 


(8) q(t) = a; V(t) = V;(t), (j=1, ERY n) 
= Min 


[Laqu Olar, s qu Oan] 


Here, by proper choice of dimensional units of 
goods or of doses, we can suppress the [a;] 
coefficients. 

Indeed, if the rude state is in exact stationary 
equilibrium, we can ignore all timing designa- 
tions and define that exact state by the following 
specializations of (1)—(8): l 


n 
(9) L-~S$L;=0 
i 
n 
qi— > qu- mL =0, 
j= 


By virtue of equation (3)’s definition of the 
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fixed components of the doses, these relations 
become 


n 
(10) L— > a03q; = 0 
1 
n 
~mL + qi- >, aq; = 9, (i= 1,...n) 
1 


These linear equations can have a positive 
solution (L, gi, ..., Gn) only if the following 
technological conditions for the rude state are 
exactly met: 


0 = -mı 


(11) 


F-ma l-am... 
= det[T ~aj Miao; | 


= det] I - a — mag | 


where a, is the row vector of direct labor re- 
quirements, [ao;], m is the column vector of 
subsistence requirements per worker, [m;], 
and a is the n-by-n square Leontief matrix of 
input-output coefficients, [a;;]. 

We now vindicate Smith’s equating the com- 
petitive pricing relations of his rude state with 
their embodied total labor requirements (direct 
plus indirect). There are of course no further 
components of the prices of the goods, 
' [Pi,..., Pn] = [Ps] = P, than the wage com- 
ponent involving the money wage, W’: land rent 
is zero, and interest (or profit) is impossible in 
a world of instantaneous production. 


Competition assures 
(12) P=[P;] 
= [Wag; + 5 Piau +t 0+ 0]>0 
i] 


= W[Ao;] = WA, 
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where 
(13) Ap = [Ao] = ag [a] > 0 
= ag tajpa taga? t.n, 
a convergent series. 

Positivity and convergence in equation (13) 
is guaranteed by equation (11) plus the postulate 
that every good must indirectly, if not directly, 
require some labor if it is to be a good worth 
talking about in the rude state. . 

That the real wage can just buy the iron ration 
of subsistence was assured by Equations (11)— 
(13), which imply 

(14) Pm=W=(Am)W, A,m=1 

Incidentally, (14) tends to vindicate the 
empirical usefulness of Smith’s notion of 
“labour command theory of value,’’ as against 
Ricardo’s semantic objections. 

Stationarity of the rude states’ population 
now follows from equation (7), which takes the 
form in the rude state of 


(15) (tai - Le) /Li = fU — Am] 
=s{0]=0 


Smith’s identification of net national product 
in the rude state with wages only, or with the 
susbsistence consumptions of the workers, is 
verified: 


(16) NNP = WL+0+0 
= $ PC; = (A,C)W 
1 


Investment and Malthusian Growth 

Smith quickly turns the page on his rude state 
in which the labor theory of value holds. By the 
division of labor or otherwise, let some set of the 
elements of (a,a,m) decrease. That raises 
equation (11)’s determinant from zero to posi- 
tive. That raises the real wage above the subsis- 
tence level. That causes population initially to 
grow at an endogenous positive rate, like 
(1 + g)‘. If we still keep production instanta- _ 
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neous, capital and positive profits cannot yet 
occur. The workers get all the fruits of the in- 
vention, and devote part of that fruit to procrea- 
tion and longevity. Now 


GN) -Pm<W, Aym<1, C= mL 
(Lis: — Le) /Li= g =f[1 — Am] > 0 
LÐ = LO + 8)‘, a = qO + 8), 


tz] 


This initial state of exponential growth, a la 
Malthus (1798) and von Neumann (1932), must 
begin to decelerate once land becomes scarce. 
Eventually, workers elbow each other, trample 
down fields, and so forth. Land must be rationed 
by positive rentals, which for Smith were to go to 
the private appropriaters of land, selling their 
scarce inputs in a competitive market. 

As L grows more and more relative to the 
fixed total of land, =#7;= T, positive rent in- 
come arises. Depending upon how landowners 
spend their rent incomes on consumption goods, 
and workers their surplus wages on goods, an 
equilibrium will emerge at each level of (T, L, 
C:,..., Ca) for all prices (P,,..., Pn, W, 
R). Smith’s resolution of each. P; into W and R 
components was essentially correct, despite 
doubts in Marx (1885). And, even in the absence 
of profit and differences in time-phasing of pro- 
duction, Smith’s solution does contradict the 
attempt in Ricardo (1817) to measure price 
ratios in terms of goods’ labor contents alone. 


Equilibrium Restored 
At any stage of growth, for the given available 
technology and land, 7, and for any prescribed 
pattern of feasible total consumption, (C1, ..., 
Can), one can solve the planner’s efficiency prob- 
lem of minimizing needed total labor, L: 


(18) L=M(T;Ci,..-, Cn), 


n 
= Min% aojVj, subject to 
1 
T; ’ V; 


c,;20 


n 
> auV; RiT, Vi] + C;=0, 
1 G=1,...,”) 
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n 
¥7;-Ts0,V20,%20 
1 


This is a standard problem in nonlinear pro- 
gramming, as in Kuhn and Tucker (1951), On 
the assumption that every good needs something 
of both land and variable factors, the necessary 
and sufficient conditions for the solution can be 
written down in terms of equalities involving 
“*dual variables,’’ or Lagrangean multipliers, or 
“*shadow prices,’’ which are interpretable as the 
non-negative price ratios [P,/W, ..., Pa/W, 
R/W], where R stands for the rental of land. (If 
T is a column vector of lands, R will be a row 
vector of rentals.) The unique conditions of 
equilibrium involve for scalar 7, 


(19) (P;/W) OF;[T;/V;,1]/aV; 
= ao + (Pi /W)au 


(P;/W) dF [7;/V;,1]/0T; = R/W, 
G=1,...,7) 


n 
SayW-AlTVJHC, G=1,....4) 
1 


SLET, R(T- ST) =0, %>0 
1 1 


These are 3n + 1 independent equations that 
are just sufficient to determine the 3n + 1 un- 
knowns of the problem: (V;,..., Vn 
Ti...) Tn; P/W, ..., Pn/W, R/W). But 
equation (19), aside from having the planner’s 
optimality interpretation, are precisely the com- 
petitive equilibrium conditions under Smith’s 
postulated production conditions. 

This identifies a valid element in Smith’s 
INVISIBLE HAND doctrine: self-interest, 
under perfect conditions of competition, can 
organize a society’ s production efficiently. (But, 
there need be nothing ethically optimal about the 
[Ci] specifications and their allocations among 
the rich and poor, the healthy and the halt!) 

We indicate Smith’s resolution of the price of 
every good into its total wage and rent compon- 
ents by deriving from (18) each good’s total- 
land-and-labor requirements. We solve for the 
respective pairs: 
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(20) Lë = M(T#; C1, 0, ..., 0) 
< Cı = o,[T}#,L¥] 
L¥ = M(T#; 0, Co, ..., 0) 
> Cz = ¢,[TF,LF] 
L¥ = M(T#; 0,0, ..., Cn) 


e C,” OnlTH LA] 


These @;[ ] functions give the totals of land and 
labor required, directly and indirectly, to pro- 
duce anet amount of each consumption good. 
These Smithian functions, never before written 
down explicitly in quite this way, are concave 
and first-degree-homogeneous; if the F;[ ] 
functions are smoothly differentiable, as even 
Ricardo assumes in his arithmetic examples, so 
too will be the ¢,[ ] functions. Hence, as in 
Shephard (1953), they will have dual unit-cost 
functions 
(21) FIR, W] 

= Min {(RT; + WV;)/;[7;, Vi} 

Tj, V; 

The ġ¥ functions have all the concavity, homo- 
geneity, and differentiability properties of the 
Q| ] functions. 

So, we sustain Smith against the objection that 
his eclectic breakdown of prices into wage and 
rent components is a trivial, surface relation. We 
write down for Smith: 


(22) P= ¢#[R,W]+0 
= RO4[R, W]/9R + WapžR, W]/OW 


These partial equilibrium relations are well- 
determined by Smith’s relations of general 
equilibrium in equation (19). 

Finally, we salve for the new Smithian steady 
state of zero population growth after diminishing 
returns has brought the post-invention wage rate 
down to the subsistence level: we seek the L* 
root of 


(23) L=M(T; mL +Y, ..., MaL +yn) 


where (Y1, ..., Yn) represents landowners’ 
choice of composition of their consumption 
goods. As Malthus realized, the equilibrium 
population will be larger or smaller depending 
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upon whether rent collectors tend to spend their 
incomes on goods of high or low ‘“‘labor in- 
tensity.” Thus, their demand for ‘‘retainers’’ 
will mean greater L* than will their demand for 
food or for hunting grounds. 


In long-run equilibrium states where (13) 
holds and the real wage is at the subsistence 
level, the Physiocratic Land Theory of Value 
holds, as described in ‘‘A Modern Treatment of 
the Ricardian Economy” (Samuelson 1959). 
Landlords are faced by a linear budget constraint 
in choosing their y’s, namely: 

(24) Tyit... + TAY = T 

where the [7;] coefficients involve the total 
“socially necessary land’’ involved in each 
C;’s production, directly and indirectly and 
after including the land needed to produce the 
needed labor’s subsistence. 


Realistic Time-Phasing of Production 


Since output is not instantaneously producible 
from inputs, inventories of raw materials and of 
subsistence wage goods are needed for steady- 
state production and for growth. Smith correctly 
recognized that the rate at which capitalist 
owners of such capital goods would be willing 
to save in order to ‘‘accumulate’* them would set 
a limit on the system’s growth and thereby gen- 
erate a positive profit rate. With land fixed, new 
inventions ceasing, and population growing 
whenever the real wage exceeds subsistence, 
Smith correctly saw that continued saving and 
accumulation—contrived by capitalists’ con- 
suming less of their current profits than is avail- 
able to them—must eventually induce a falling 
trend in the rate of profit. Finally, at a zero profit 
rate (over and above stochastic average losses) 
or at some low positive rate below which 
decumulation will occur, Smith’s system 
reaches its longest-run equilibrium. 

Let r* be Smith’s long-run, low positive rate 
of profit at which capitalists and landowners will 
spend all their incomes on current consump- 
tions. With land fixed at T, no new inventions 
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and no change in workers’ subsistence (m;), 
Smith correctly wrote his equilibrium in a tri- 
partite breakdown of national income and each 
competitive price into wages, rents, and profits. 
His complete system becomes: 


ù 
(25a) FT, Vi] — X au V;= mL + yi, 
i 
Gi=1,...,n) 


(25b) P;OF[T;/V;, 1]/3V; 
= (Wag + >) Pian) (1 + r*) 
I 
(25c) P;ðF;[T;/V;, 1]/9T; 
=R(1+r*), G=1,...,”) 
(Q5d)  SayW=L, YET 
i i 


(25e) $ Pym; = W>0, V; 20, 
T;=0, P;=0, R20 


For r* and m sufficiently small, and for T and 
. the ratios of nonworkers’ taste parameters given 
[y:/ Y1], these are 3n + 3 equations for the equal 
number of unknowns: n V’s,nT’s, n(P/W)’s, 
Yı, R/W, L. A meaningful solution is guaran- 
teed to exist by virtue of the postulated prop- 
erties for F;[ ]. 

Independently of the (y;) and (m;) param- 
eters, there is always a factor-price-frontier 
tradeoff between the real wage in terms of any 
good, W/P;, the real rent, R/P;, and the profit 
rate, r™: 


(26) W/P; = —,[R/P;; r*], 04;/dr* > 0 
dy;/0(R/P;) > 0, 07h;/0(R/P;)? = 0 


For r* = 0, w,[ 30] is derivable from equating 
to unity $*[R/P;, W/P;). For r*>0 and all 
inputs used up in each single use, replacing the 
true F;[ ] functions by (1+ r*)—1Fj[ ] will 
give rise to new o,[ ] and ġř[ ] functions 
exactly as in equations (18) to (22). Then the 
fundamental factor-price frontiers defined by 
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Smith’s system can be defined by 
(27 b#[R/P), W/P33 1+ r*] = 1 


For fixed 1 + r*, (27) defines convex contours. 

With r* > 0, equation (24)’s 7’s have to te 
marked up, but are still constants so long as the 
m’s are constants. 


Frior to the system’s having settled down into 
its long-run, time-phased steady state, one can 
provide for Smith’s model an endogenous pro- 
cess of growth. Recognize the nonsimultaneous 
character of (1), and the need for capital inven- 
tories implied by such time phasing. So long as 
the initial rupture from the rude state is so recent 
that land is still redundant and rent zero, the 
system can grow in an initial golden age. Its rate 
of balanced exponential growth and the ac- 
companying intermediate-run rate of interest or 
prot will provide the endogenous roots at 
which the supply of saving out of capitalists’ 
profits are just large enough to provide the in- 
ventories for widening of capital goods and the 
advancing of wage goods for the multiplying 
population. If (7)’s population-growth function 
f[ J, is given; if (6)’s [m;:] and (23)’s (y;) for 
nonlaborers are known; and finally if the fraction 
of profit that will be saved is a known function 
of the interest rate s[r]—then there will be an 
intermediate growth and profit rate, (gt, r‘), at 
which golden-age saving will equal golden-age 
warranted investment. Had Smith been able to 
write down the full conditions of this transient 
golden-age equilibrium, he would have antici- 
pated Marx’s expanded-reproduction tableaux 
of Capital, Vol. II and would have provided 
Harrod and Domar with an endogenous natural 
rate of growth. 

Needless to say, once exponential growth 
runs into the constraint of scarce good land, 
positive rent will have to be reckoned with and 
recourse to ever-worse land, or ever-more- 
crowded best land, will imply a steadily 
dropping growth rate and a steady fall in the 
profit or the wage rate (or, most probably in 
both), as the post-rude cheerful state sinks into 
Smith’s long-run dull state. 
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National Economic Planning: The U.S. Case 


By RICHARD A. MUSGRAVE* 


Should the United States adopt a framework 
of national economic planning in which to con- 
duct its economic policy and if so, what should 
the plan consist of? The affirmative case has 
been urged by the Initiative Committee for Na- 
tional Economic Planning and, in somewhat 
diluted form, is now before Congress in the 
Humphrey-Hawkins bill. The bill combines 
amendments to the Employment Act of 1946 
with new provisions, requiring the President to 
supplement his annual and essentially short-run 
Economic Report with a second document. En- 
titled the “Full Employment and Balanced 
Growth Plan,” this document is to deal with the 
longer run goals and instruments of economic 
policy. 

While it is difficult to determine from the bill 
just what the plan is to consist of, it is easier to 
note what it is not to do. The purpose is not to 
replace our largely decentralized. and market- 
based economic system with one of centrally 
determined resource allocation. While longer 
term, sectoral projections of the United States 
economy will be helpful in setting the frame- 
work, these are to be indicative at best. The cur- 
rent discussion thus differs sharply from the 
classical debate of 50 years ago when the con- 
cept of planning was interpreted in a compre- 
hensive sense and the feasibility of efficient 
resource allocation under centralized socialism 
was at stake. Though planning emerged as fea- 
sible, the victory was incomplete. An efficient 
solution could be secured a la Lange by letting 
the planners simulate a competitive market, but 
in the process much of the socialist baggage 
(e.g., the labor theory of value) had to be jet- 
tisoned in favor of marginalist economics. 


*Harvard University. 
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Moreover, the early (when as yet untried) 
view of global planning as a key to social utopia 
came to lose much of its glamour. Capitalism, 
to be sure, had its defects, but six decades of so- 
cialist experience proved a fair match. While 
macro stability could be secured and inequality 
be tempered, central allocation planning devel- 
oped its own inefficiencies and, more impor- 
tant, proved prone to impairment of civic free- 
dom. In retrospect, it is easy to see why this 
should have been the case. The tight and con- 
tinuing powers needed for the efficient conduct 
of global planning cannot be reconciled with the 
variety and obduracy of a democratic process. 
Given this fact, it is surprising that the socialist 
tradition of economic analysis, with its sensitiv- 
ity to the working of socio political forces under 
capitalism, should have been so oblivious to a 
parallel dynamics in the socialist model. As 
should be abundantly clear by now, the exis- 
tence of ‘‘contradictions’’ is not a flaw unique 
to the design of any particular social system, 
but an essential feature of man’s socio eco- 
nomic condition, not resolvable by pat formulae 
such as planning or free markets. 

Following the pattern of West European 
countries, such as France, Holland or Norway, 
our current discussion of planning pursues a 
more modest and pragmatic goal. What is 
needed is not a comprehensive national plan in 
which the allocation of resources between in- 
dustries and firms is determined in detail (this 
being precisely what the market can do rather 
well) but a framework for comprehensive pol- 
icy making in a mixed system, designed to deal 
with specific areas of market failure and subject 
to the safeguards and vagaries of the democratic 
process. That such failures exist requires no 
lengthy demonstration and a brief accounting 
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1) the market mechanism, especially in its 
contemporary institutional form, does not auto- 
matically meet the requirements of adequate 
macro performance, i.e., sustained high em- 
ployment, continuing growth and an only mod- 
erate degree of inflation; 

2) the market mechanism will yield an ef- 
ficient allocation of resources if certain condi- 
tions are met, but it will not do so where market 
” structures are imperfect, and where external 
benefits or costs arise which are not accounted 
for by the pricing process; 

3) the market mechanism gives rise to a 
distribution of income which at best reflects 
efficient factor pricing, but even then does not 
carry claim to ethical sanction or social standards 
of fairness. 


This list of shortcomings is not entered to 
argue that the market system is hopelessly de- 
fective, but to note that public policies are 
needed to complement and guide it. Policy 
measures, to be sure, may be imperfect as well, 
but it does not follow (as some would conclude) 
that therefore the system will do better without 
them. The conclusion, rather, is that efforts 
must be made to minimize defects, and the cur- 
rent discussion of planning should aim at just 
this objective. Public policy (no less than firm 
or household decisions) must be planned in a 
coherent fashion, allowing for the interplay of 
diverse policy instruments in achieving speci- 
fied goals. Moreover, the policy horizon must 
extend beyond the very short run only, so as to 
allow for the time path of policy effects and for 
changing policy needs. Current demands for a 
‘planning framework’’ reflect the view that ex- 
isting policy institutions do not adequately pro- 
vide for a cohesive set of policies and that they 
are too short term in orientation. Both points are 
well taken, but it may be questioned whether 
the remedy adds up to a ‘‘national plan.” 

To illustrate the need for policy cohesion, 
consider the role of stabilization. A major les- 
son of recent years has been that no sharp dis- 
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tinction can be drawn between ‘‘macro’’ issues 
as dealt with by general policies and ‘‘micro’’ 
issues as dealt with by selective tools. The 
traditional macro models (Keynesian, neoclas- 
sical or monetarist) have proven inadequate in 
their view of stabilization as attainable by ag- 
grezate demand control alone. Notwithstanding 
the present respite from stagflation, structural 
policies will be needed if the conflict between 
high employment and price level stability is to 
be overcome in the longer run. The degree of 
tightness in various sectors of the labor market 
differs at any given level of aggregate demand, 
thus calling for a more sectoral view of the 
Phillips curve and full employment targets. To 
achieve it, increased emphasis on labor market 
policies bearing on mobility, training, selective 
public employment and wage subsidies is 
needed, Moreover, coordination of regulatory 
policies and of state-local finances should be 
given a stronger role. This will help, but it will 
hardly be enough. Some form of national in- 
comes policy will have to be provided, in my 
view, if we are to achieve the degree of social 
discipline, in both labor and product markets, 
which is needed to reconcile the twin objectives 
of high employment and only modest inflation. 
Thus, thinking about stabilization policy must 
extend beyond its fiscal-monetary confines and 
establish a closer link with structural change. 
As another illustration, consider the trouble- 
some problem of income distribution. While the 
economy has done well in raising the average 
level of real incomes, it has failed to deal ace- 
quately with the lingering problem of poverty. 
Nor have redistribution policies, based on taxes 
and transfers, been successful in dealing with 
the situation. On the one side, welfare is not a 
satisfactory remedy for the disadvantaged; on 
the other, adequate support where needed is 
withheld lest assistance should become a sub- 
sidy to leisure. Across-the-board minimum in- 
come or even negative income tax plans fail to 
face up to this difficulty. To deal with it, new 
approaches to poverty and distributive equity 
need be developed, including education, em- 
ployment and subsidy policies, not unrelated to 
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those needed in the stabilization context. 

Turning to the need for a longer view, growth 
policy offers the most obvious case in point. 
After reigning for two decades as the bipartisan 
beauty queen of economic policy, GNP growth 
has recently fallen into disrepute. It is said to 
worsen the quality of life and hence to be coun- 
terproductive. As I see it, the case is not against 
growth but for a better measure thereof, rede- 
fined to allow for external costs. Moreover, 
while a large part of the world’s population 
remains close to hunger, it seems strange for the 
developed world to worry about excessive pro- 
duction. The remedy to opulence for some dec- 
ades to come is economic aid, not shorter 
hours. Nor am I haunted by the prediction that 
growth is about to cease due to resource limita- 
tion, making it necessary to plan for the advent 
of a ‘“‘steady state” society. While the energy 
crisis is real and requires policy planning, the 
problem is one of technological adaptation and 
progress rather than acceptance of an absolute 
barrier. The task of planning, I think, is how to 
deal with continuing growth and how to direct it 
into contributing towards a more equitable soci- 
ety, increasing the share of low income people 
and fueling social mobility, rather than to pre- 
pare for the stationary state. 


In addition, there is an array of specific is- 
sues, solution to which involves a significant 
time dimension. Consider the impact of demo- 
graphic change on the requirements for educa- 
tional services, the effect of a decline in the 
birth rate on the future of the social security sys- 
tem, the structural problems associated with the 
movement of population to suburbia, or the ef- 
fects which shifts in industrial location from the 
northeast to the southwest will have on trans- 
portation and communication systems. Capital 
investment, especially in infrastructure, has a 
long life so that efficient investment planning 
must account for future changes in living pat- 
terns. Thus, continuity in public policy is 
required, and improved information regarding 
possible patterns of future development may be 
helpful in guiding private as well as public in- 
vestment decisions. 
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It remains to be considered how policy cohe- 
sion and allowance for a longer view. can best 
be secured and how this is to be done under the 
Humphrey-Hawkins bill. The bill proposes that 
responsibility for the requisite data collection 
and analysis be vested in the Council of Eco- 
nomic Advisors, with the close support of the 
Office of Management and Budget and other 
executive agencies. This would involve a mas- 
sive expansion of the Council’s function, a 
function which to date has been essentially fo- 


cused on the design of short-term, mostly ` 


macro oriented, stabilization policies. Clearly, 
a drastic increase in the Council’s staff would 
be needed to undertake this task, accompanied 
perhaps by reorganization into two units, one 
covering short-run policy and coordination, and 
the other one responsible for the analysis of 
longer-run targets and policy designs. This 
would cover the issues but leave open the ques- 
tion whether the essentially political nature of 
the Council (which, subject to professional in- 
tegrity, should be responsible for the design and 
defense of its Administration’s policy) is equal- 
ly appropriate for longer-run policy planning. If 
not, a case may be made for vesting this respon- 
sibility with a bipartisan body. Moreover, such 
a body might be made representative of both the 
executive and the legislative branches, thereby 
avoiding the duplication involved in the bill’s 
proposal to have the staff work done on both the 
executive and congressional levels. Moreover, 
creation of a separate planning agency of this 
sort would bridge the lives of any one adminis- 
tration or Congress, thus assuring the essential 
continuity in policy planning and thinking. 


At the same time, the setting of longer-run 
priorities and their implementation is not some- 
thing that can or should be undertaken outside 
the political process. One of the merits of the 
Humphrey-Hawkins bill is precisely its empha- 
sis on conducting the planning process as part 
of the ongoing political dialogue in the country. 
All views should be heard, but this should not 
relieve the party in power from its obligation to 
specify its own goals and policies. The question 
is whether the extensive staff work needed to 
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meet this obligation must be done ‘‘in house’’ 
(i.e., as part of the executive establishment) so 
as to assure political responsiveness, or whether 
these needs can be served by an ‘‘outside’’ 
planning agency, based on bipartisan and joint 
executive-congressional control. While the 
choice presents something of a dilemma, more 
consideration should be given to other possibili- 
ties, including a compromise solution such as 
the French pattern where strategic use is made 
of semiprivate research agencies. 

The Humphrey-Hawkins bill further pro- 
poses that the President’s Economic Report be 
supplemented each year by a ‘‘Full Employ- 
ment and Balanced Growth Plan?’ in which 
“for the number of years feasible’’ long-term 
priorities and their implementation are speci- 
fied. I will not deal here with the bill's designa- 
tion of a 3 percent unemployment ceiling as the 
prime priority, but rather with the general pro- 
posal that a longer-term plan be submitted each 
year. The question is whether a major effort of 
this sort need be undertaken on an annual basis 
or whether, following the example of other 
countries (e.g., France, Holland, Norway) this 
is better done within, say, four-year intervals. 
Under such an approach, which I would think 
preferable, each incoming President might be 
required to submit such a plan (which, presum- 
ably would not be unrelated to the platform on 
which he was elected) by the end ofźhis first 
year in office, subject to amendment and updat- 
ing in his subsequent Economic Reports. The 
four-year plan would then serve as a framework 
in which to conduct the Administration’s eco- 
nomic policy and thereby demand greater atten- 
tion than would an annual statement, made as a 
mere supplement to the Economic Report. 

I am aware that this procedure would run 
counter to the provision of the Humphrey- 
Hawkins bill according to which the annual 
growth plan is to be presented to Congress and 
to be voted upon by joint resolution each year 
thus paralleling the procedure followed under 
the new budget legislation. I do not find this 
analogy convincing. The budget contains spe- 
cific provisions needed to implement the gov- 
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ernment’s expenditure program, provisions 
which must be legislated on each year, whereas 
the presentation of medium or longer-term 
priorities and policy approaches contained in 
the Growth Plan is more tentative in nature. I 
think that it would be sufficient for Congress to 
vote on such a declaration of intent once every 
four years. In the meantime, primary concern 
should be with specific acts of implementation 
and an accounting made of progress with the 
longer program. 

I would thus separate quadrennial action (ex- 
ecutive and legislative) needed to set the 
longer-run program from annual action on the 
budget. The annual intertwining of the two 
processes as suggested by the Humphrey- 
Hawkins bill seems to me too complex a proce- 
dure. By linking the two parts, neither may be 
done justice. In particular, the functioning of 
the new Budget Act, one of the outstanding 
legislative achievements of the last decade, may 
be overburdened and handicapped even before 
it has a chance to take hold. 


In concluding, a note on policy semantics. 
As I see it, there is no question that a coherent 
set of public policies is needed to complement 
the market. The invisible hand works, but only 
part of the way. It is also evident that policy 
thinking—goals and instruments—must extend 
beyond the short run into the longer future. Fi- 
nally, improved institutional arrangements to 
meet these needs are in order. At the same time, 
I cuestion whether this approach should be 
launched under the banner of ‘‘national plan- 
ning.” On the one hand it may be argued that 
planning is but a synonym for rational policy 
design and thus beyond objection. On the other, 
the concept of national planning (as distinct 
from, say, the more limited use of the term. in 
city planning) has traditionally referred to a 
comprehensive set of centrally prescribed allo- 
cation measures, an approach which is neither 
needed nor desired. Given this semantic tradi- 
tion, it seems unwise to prejudice the case tor 
consistent policy design (or if you wish, policy 
planning) with the loaded overtones of a call to 
a ‘‘national plan.” 
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Where does this leave the ideological content 
of the planning versus market issue? I do not 
share the view that ideology does not enter, 
since people may plan for whatever society they 
wish to have. Planning and market are not the 
same thing. A planning or public policy regime 
involves social cooperation by explicit imple- 
mentation of agreed-upon goals. It thus differs 
from an invisible hand, or market regime, 
where a benign social outcome results without 
the explicit intent of the actors. We then pose 
two questions, the first scientific and the second 
ethical. The scientific question is whether the 
objective factors which condition social and 
economic processes permit an optimum to be 
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approached by using one or the other regime 
only, or whether some mix will yield superior 
results. The ethical issue is whether the answer 
to the scientific question is appealing or dis- 
tasteful. A’s Utopia might let each person pur- 
sue his own goals with harmony established via 
an invisible hand, while B looks for one where 
harmony drives fram explicit concensus, coop- 
eration and social design. Even economists, I 
suspect, might be classified into A and B types, 
but as social scientists they can hardly avoid the 
conclusion that the objective factors call for a 
mixed regime, involving both market and 
planning (i.e., public policy) components. 


E 


The Case of Yugoslavia 


By DEBORAH D. MILENKOVITCH* 


In the 1960’s the Yugoslav economy stood 
out among Marxist systems because of its heavy 
reliance on the profit motive and the market 
mechanism. In the 1970’s, in developments 
little noted to date, the Yugoslavs have signifi- 
cantly altered their attitudes towards plan and 
market. The recent shift in attitudes is the sub- 


ject of this paper. The principal conclusion is. 


that the constitutional reforms of the 1970’s aim 
at establishing an economic system which is 
neither plan nor market as these terms have cus- 
tomarily been used. 


I. The Economic Reforms of 1965 


The economic reforms of the 1950’s decen- 
tralized production decisions, introduced work- 
ers councils to manage the enterprises, and ac- 
tivated the market mechanism, while retaining 
central control over the level of investment and 
its allocation among sectors and regions. The 
introduction of market elements appeared to 
generate pressures to extend the domain of the 
market, much as Paul Sweezy has suggested, 
and after a long and bitter struggle during the 
years 1959—66, the controversial economic 
reforms of 1965 were implemented. 

These reforms had three basic goals:! to es- 
tablish self-management, to improve the tense 
relations among Yugoslavia’s several national- 
ities, ? and to attain socialism. Self-manage- 


*Professor of Economics, Barnard College and Research 
Associate, Research Institute on International Change, Co- 
lumbia University. I have benefitted from the helpful com- 
ments of Bettina Berch, Joel Dirlam, Duncan Foley, Helen 
Kramer, Robbin Laird, Egon Neuberger, Laura Randall and 
especially Stephen Sacks, Remaining errors are my respon- 
sibility. 

The 1965 economic reforms, which actually involved a 
series of measures introduced over the period 1961- 67, had 
other objectives such as curbing the rate of inflation and al- 
tering the international trade and foreign exchange system 
which will not be treated here. For a more detailed discus- 
sion of the reforms, see Milenkovitch and Horvat. 

“For brevity, I shall refer below to the republics, although 
the proper phrase would be the republics and the au- 
tonomous provinces, whose borders coincide approximately 
with ethnic groupings. 
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ment was defined more as the absence of inter- 
vention by government agencies or by political 
organizations in the affairs of the enterprises 
than`as the positive participation of workers in 
the decision-making process. Attainment of so- 
cialism was taken to require rapid growth and 
modernization, for which economic efficiency 
at the micro level was held an indispensable 
means, and a minimal role for the state bureau- 
cracy, which the Yugoslavs saw as the chief ob- 
stacle to attaining self-managing socialism. 

` These goals were to be accomplished through 
a veriety of means. Political tensions about in- 
terregional resource transfers would be dimin- 
ished by reducing the volume of such transfers, 
in particular the volume of federal investment 
funds, thereby reducing the level of political 
consensus necessary. Enterprise taxes would be 
lowered, allowing higher retained earnings 
which would be allocated among competing in- 
vestment projects by the “‘neutral’? mechanism 
of the market. Enterprises were permitted to 
lend money directly to other enterprises or 
through the banks. Banks were established as 
financial intermediaries which, like other en- 
terprises, were engaged in the quest for profits. 
It was hoped that profit-motivated enterprises 
and banks would allocate investment funds 
more efficiently than had governments pres- 
sured by special interest groups. Efficiency was 
also to be increased by sharpening economic in- 
centives. Reduced taxes would make income 
depend more closely on enterprise perform- 
ance. Markets were to be made more effective 
by freeing prices from controls and by liberaliz- 
ing imports to compete with domestic products. 
The plan ceased to be a directive and became a 
set of social guidelines whose function was 
unclear. 

By 1970, the economic reforms had failed in 
all of their objectives. (1) Self-management did 
not increase as much as had been anticipated. 
Enterprise autonomy was limited because gov- 
ernment intervention, although diminished, did 
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not disappear. Enterprises became highly de- 
pendent on the banking system because of high 
levels of indebtedness, recurring liquidity cri- 
ses, and limited sources of investment funds 
relative to demand. Within the enterprise, 
workers had relatively little influence over deci- 
sion compared to the managerial elite. (2) 
While efficiency may have increased within the 
enterprise as a result of sharpened incentives, 
government intervention at the federal, republi- 
can and communal levels seemed to offset such 
gains. Republics (and communes) protected 
their own enterprises, built their own prestige 
projects, used political pressure to merge failing 
enterprises with successful ones, and raised 
substantial barriers to interregional capital mo- 
bility. Intermittently controlled prices con- 
tinued to cause structural disproportions which 
in turn aggravated balance of payments difficul- 
ties and occasionally caused shortages. There 
was no countercyclical fiscal policy and the bur- 
den of controlling inflation fell on monetary 
policy. (3) The increasing economic inequality 
that accompanied the reforms seemed both in- 
consistent with socialism and politically divi- 
sive. The concentration of economic power in 
the hands of financial institutions, the manage- 
rial elite, and the foreign, wholesale and retail 
trading enterprises was uncomfortably reminis- 
cent of capitalist economies and troublesome 
for a socialist state. (4) Most important, eco- 
nomic reforms appear to have exacerbated ten- 
sions among the various nationalities. Regional 
income inequality increased after the reform. 
The differences in levels of economic develop- 
ment among the regions caused the impact of 
public policy to differ substantially among 
regions, and Yugoslav republics were no more 
able to agree on a rate of exchange or on a 
monetary policy than they had been able to 
agree on investment policy. Economic policy 
was effectively paralyzed during the second 
half of 1970 over such issues. Price controls, 
which were never fully lifted, prevented mar- 
kets from clearing in foreign exchange, in in- 
vestment credits and in some raw materials, and 
there was perpetual squabbling about the inter- 
republican allocation of supply. During 1971 
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the interrepublican disagreements over eco- 
nomic issues grew explosive. 

Within five years of their adoption, the 1965 
economic reforms had failed. Whether this is 
because the profit motive and the market mech- 
anism are inherently incompatible with social- 
ism; whether it is because the market mecha- 
nism in the particular Yugoslav environment, 
with large differences in levels of development 
among regions and high interrepublican ten- 
sion, was bound io be politically divisive; or 
whether it is because the reforms were imple- 
mented in a disorderly way cannot be further 
explored here. What can be said is that the 
reforms not only failed, but the intensity of the ` 
interrepublican rivalries which were in part the 
product of the reforms, appeared in 1970-71 to 
threaten Yugoslavia’s continued existence as a 
state through possible moves for secession or, 
more likely, through internal political disarray 
which would invite Great Power intervention. 
The leadership responded to the crisis by in- 
troducing a series of major constitutional 
changes which not only altered relations be- 
tween republics and the federal government, 
but which also provided for major reforms in 
the system of economic organization. 


II. The 1971 Amendments and the 

, 1974 Constitution 

Proposals for constitutional changes were 
first made in the fall of 1970, and in June 1971 
the Federal Assembly passed 23 amendments to 
the 1963 constitution. In February 1974 the 
Federal Assembly adopted an entire new consti- 
tution; its philosophy, however, was the same 
as that of the 1971 amendments. 

The aims of the reforms in the system were 
essentially the same as in 1965—-to resolve the 
nationalities question, to establish genuine self- 
management, to attain socialism—-but these ob- 
jectives were now defined quite differently. 


A. National Equality 
Whereas the purpose of the 1965 reforms had 
been to minimize areas of potential conflict, by 
the 1970’s focus shifted to defining procedures 
for reaching consensus and for dealing with 
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stalemates. The constitution gave the federation 
only specifically enumerated functions. These 
functions were divided into two groups: those 
where the federal legislative and executive 
organs could act independently of the republics 
(defense, foreign affairs, economic relations 
with foreign countries, and protection of the so- 
cialist system); and those which required prior 
consultation with the republics (monetary poli- 
cy, foreign trade and foreign exchange, price 
control, the social plan, aid to less developed 
regions, the rate of the turnover tax, and the 
federal budget). In the event that the republics 
failed to reach agreement, procedures were de- 
fined for emergency legislation. 


B. Self-management 


Whereas in 1965 self-management was taken 
to mean primarily enterprise autonomy, the 
1970’s definition emphasized the participation 
of workers in the decision-making process and 
the right and obligation of the workers to allo- 
cate the income produced in their own produc- 
tion unit. Implicitly, the principal Yugoslav cri- 
terion of socialism was direct control by the 
workers of the distribution of surplus value. 

The primary decision-making unit was de- 
fined as the Basic Organization of Associated 
Labor (BOAL). In essence, any part of the en- 
terprise whose results can be valued, either on 
the market or independently, should be consti- 
tuted as a BOAL. The BOALs would be relatively 
small, allowing workers actually to participate 
in decisions. BOALs are independent, are free to 
associate with (or dissociate from) other BOALs, 
and to form associations of BOALs. Relations 
among BOALs are governed by voluntary con- 
tracts called self-managing agreements. Exactly 
how BOALs will coordinate their activities re- 
mains unclear. The contracts could presumably 
range from quite precise short-term commit- 
ments to long-term joint ventures. Associations 
of BOALs could delegate certain powers to cen- 
tral administrative and central self-management 
bodies of the association, but decisions involv- 
ing the distribution of personal income, invest- 
ment and collective consumption are, by con- 
stitutional law, subject to ratification by the 
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individual BOAL. 

Self-management was extended further in the 
social services sector. Self-managing communi- 
ties of interest were to be formed in education, 
science, culture and health. The assembly of 
such a community includes those working in the 
respective fields, representatives of the appro- 
priate levels of government, citizens groups, 
trade union representatives, and representatives 
of the associations of BOALs which by their con- 
tributions (taxes) finance these services. Com- 
munities of interest could also be developed in 
the production of marketed goods, as was the 
case for electric power in Slovenia. 

As a final part of the redefinition of self- 
management, the active involvement of politi- 
cal organizations in the economic affairs of the 
BOALs was legitimized. In particular the trade 
union organization was to participate actively in 
the business decisions of the enterprise, formu- 
late criteria for the realization and distribution 
of income, and delegate members to the com- 
missions who nominate the individual execu- 
tives or members of the business boards of the 
enterprises (formerly the independent decision 
of the self-management organs of the en- 
terprise). 


C. Attainment of Socialism 

Whereas in 1965 the emphasis was on ef- 
ficiency and nonintervention, in the 1970’s at- 
tention had shifted back to some of the more 
traditional features of socialism: income dis- 
tribution, the role of planning, solidarity of the 
working class, and the leading role of the party. 

There was a change in the definition of so- 
cialist income distribution. In 1965 the defini- 
tion had been ‘‘to each according to his own 
labor,” in effect as measured on the (imperfect) 
market and including a share of the implicit re- 
turn to the other factors of production at the dis- 
posal of the enterprise. The 1970’s definiticn 
became ‘‘to each according to his present labor 
and that portion of his past labor which was 
reinvested in the enterprise,” in effect as mea- 
sured on the market or by other means, and as 
corrected by social compacts or by statute, The 
explicit recognition of a return to past labor is 


58 AMERICAN ECONOMIC ASSOCIATION 


novel for a Marxist system. Income arising 
from the existence of monopoly, from un- 
collected differential rent and from windfall 
gains could no longer be distributed to personal 
income. Social compacts—agreements, among 
BOALs, trade unions and other organiza- 
tions—established guidelines on income dis- 
tribution. Because of the recognition that inter- 
sectoral distribution of income depends in part 
on the relative prices in various sectors, price 
intervention through social compacts on price 
policy was accepted as a legitimate means of af- 
fecting income distribution.” 

Whereas the 1965 reforms emphasized com- 
petition, the 1970’s system placed more empha- 
sis on the solidarity of the working class. In- 
come distribution was to depend not solely on 
the earnings of the individual enterprise or 
BOAL but also on average increases in the pro- 
ductivity of labor. Social compacts established 
a solidarity fund, to which BOALs contributed, 
to assist enterprises in temporary economic dis- 
tress. It was assumed that the solidarity of the 
working class would enable the individual self- 
managing organizations to reach agreement on 
distributive issues (in social compacts on in- 
come and price policy, in self-managing agree- 
ments on transfer prices between BOALs), and 
that the participants would not view all choices 
solely from a private vantage point. Ensuring 
that the broader social viewpoint receives ade- 
quate consideration is one of the principal func- 
tions of political organizations. 


D, Plan and Market in the 1970's 

Probably the greatest difference between the 
1965 and the 1970’s thinking was in the roles 
assigned to the integrative mechanisms in the 
economy. Under the 1965 reforms the market 
mechanism had been regarded as neutral and ef- 
ficient and had been intended to be the domi- 
nant integrative mechanism. Now it was 
regarded not only as producing illegitimate in- 
come differentials but also as inefficient. Gross 
duplications and structural deficiencies had oc- 


3The effect of price intervention on economic efficiency 
was rarely noted. 
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curred which the Yugoslavs tended to associate 
with the absence of ex ante coordination rather 
than with erroneous pricing policies or faulty 
incentives. It was agreed that the role of plan- 
ning had to increase. In accordance with the 
principles of self-management, the social plan 
was to be based upon plans originating from be- 
low, from the self-managing organizations. 
These were to be drawn up using a common 
methodology, common assumptions, and a com- 
mon planning period. They would be aggre- 
gated, reconciled for macroeconomic and 
intersectoral consistency, and returned to the 
self-managing organizations for their approval, 
presumably as signatories to a social compact 
representing part of the plan. The mechanisms 
through which this coordination was to be ac- 
complished were left agonizingly vague in the 
1976 Law on Social Planning. 

In short, although the market mechanism 
could not yet be dispensed with, it was no 
longer sacrosanct. Further, the new interpreta- 
tion of the role of the market asserted that it was 
a transitional mechanism to be transcended. It 
was to be superseded by the system of social 
agreements. In self-managing communities of 
interest, the parties directly agree upon the 
quantity and quality of services and the price to 
be paid for them. With the development of 
modern technology and the assumed integration 
of BOALs—especially vertically integrated 
complex organizations “‘from the furrow to the 
breadbasket’’-—transfer prices arranged by con- 
tract among the associated BOALs would replace 
market transactions.‘ With time, society, 
through its self-managing organizations, would 
increasingly determine directly what is to be 
produced and would determine directly the 
compensation to be received. In such a self- 
managed system the integrative mechanism 
would be neither plan nor market as these terms 
have customarily been used. 


‘It is by no means clear that modern technology necessar- 
ily or uniformly increases the advantages of vertical integra- 
tion. However, see Oliver Williamson on the factors affect- 
ing the choice among integration, contractual supply or 
market transactions. 
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HI. Implications of the New System 

The amendments altering the economic sys- 
tem were first passed in 1971 and reaffirmed in 
the 1974 constitution. Before the system can be 
fully implemented, some twenty additional 
laws have to be passed. The first of these, the 
Law on Planning, was passed in February 1976. 
The Law on Basic Organizations of Associated 
Labor was under discussion in the Federal As- 
sembly in mid-1976. Kiro Gligorov, President 
of the Federal Assembly, stated in an interview 
in May 1976 that the government hoped the 
remaining laws would be passed before the end 
of 1976. There is reputedly controversy about 
some of these laws (the laws on the banking and 
credit system, the monetary system, the foreign 
trade and exchange system), and it remains pos- 
sible that the system will not be implemented. 
However, strong elements in the political lead- 
ership are committed to this system and over a 
period of five years have brought it to the point 
where it may be about to become operational. 
The implications discussed below are those that 
might follow if the system were put into effect 
in the form in which it has been discussed to 
date. 


A. Changes in the Locus of Power 


The constitutional changes will alter the dis- 
tribution of authority in society which will lead 
to changes in the locus of power.’ The reforms 
appear to reduce the importance of the manage- 
rial and financial elite in several ways. The 
establishment of BOALs with substantial self- 
managing rights will probably weaken the cen- 
tral administration of the enterprises. Further, 
the power of the financial elite should diminish 
under new provisions restricting the activities of 
banks. Finally, the operational freedom of the 
foreign, wholesale and retail trading enterprises 
is to be curtailed under federal statutes.” The 
constitutional changes would seem to reduce 
the powers of the federal bureaucracy while in- 
creasing those of the republican bureaucracy. 
However, the republics will lose some of their 
power to influence the banks and may lose 
power to protect regional markets, so the net ef- 
fect at the republican level is unclear.? The 
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reforms increase self-management at the level 
of the BOAL which should increase the power 
of the workers. However, this may be offset by 
the increasingly active roles of the party and the 
trade unions, so again the net effect is unclear.* 
The only decisive gainers are the political orga- 
nizations—the League of Communists (the 
party), the trade union organization and the So- 
cialist Alliance (the mass political organiza- 
tion}. These bodies have new explicit functions 
and probably new implicit functions. They are 
well-organized and thus able to exercise their 
new powers effectively. The party itself, since 
late 1971 (after the amendments were passed), 
has been purged of liberals, nationalists and 
centralists, has reaffirmed the policy of demo- 
cratic centralism and has reasserted its own 
leading role in the construction of socialism. 
Most observers believe that what a few years 
ago was in effect eight different regional parties 
has at least temporarily been forged into a uni- 
fied organization. 

The shifts in the distribution of power im- 
plied by the 1970’s reforms raise many interest- 
ing questions. The principal puzzle is how the 
allegedly powerful technical, managerial and fi- 
nancial interests, victors in the struggle for the 
1965 reforms and gainers in the redistribution 
of power after that reform, so readily acceded to 
a reform that apparently diminished their 
powers and how they were so easily displaced 
by a party that at the time was deeply divided on 
both regional and ideological grounds. 


B. Economic Implications 

It is a bit difficult at this point to say how the 
system will work in reality. However, on the 
basis of laws passed and the general tenor of 
discussion about the intent of the system, it is 
possible to indicate in theory some of its inter- 
esting potential advantages. (1) A system of 
planning from below would be more than just 
indicative planning because after the recon- 


5The emphasis on potential advantages does not imply 
that there may not be significant disadvantages. A thorough 
analysis of the proposed system is beyond the scope of this 


paper. 
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ciling had been completed, the producing units 
would presumably commit themselves to out- 
put, investment, wage and price levels in social 
compacts, thus reducing the degree of uncer- 
tainty that is inherent in indicative planning. 
Such a system would have the benefits of cons- 
cious setting of social goals and ex ante coordi- 
nation without the attendant concentration of 
power in the hands of the bureaucracy that is as- 
sociated with central planning. (2) The system 
of basic organizations of associated labor, 
linked through a set of voluntary contracts with 
other BOALs would have the advantages of a 
more human scale of operation within each 
unit, permitting participation, solidarity, and 
emphasis on common needs and interests rather 
than on hierarchy and competition. (3) The sys- 
tem of self-managing communities of interest in 
the social services sector would make that sec- 
tor more responsive to the needs of consumers 
and workers rather than to the dictates of gov- 
ernment bureaucracy. (4) The relations among 
individuals would not be those of commodities 
bought and sold on the labor market, but those 
of solidarity, of belonging to a group. The 
market economy’s competitive society of atom- 
istic units would be replaced by a society in 
which individuals form communities in the 
work place, in the political or trade union orga- 
nization, and in the place of residence, and are 
incorporated into the system on the basis of 
their multiple functions as consumers, citizens 
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and workers, 

Whether such a system is at all feasible; 
whether it is a system in which a relatively high 
price in terms of goods and services foregone is 
paid for other social values; or whether it is a 
system which, because of its solidarity, secu- 
rity, participation and sense of community, will 
be even more efficient than either plan or mar- 
ket in producing goods and services that are re- 
ally desired, is simply unknown at this point. 
But given the potential human benefits, it is 
clearly a system that merits further serious con- 
sideration. 


REFERENCES 


Kiro Gligorov, interview in NIN (Belgrade), 
May 2, 1976, 5-7. 

Branko Horvat, ‘‘Yugoslav Economic Policy 
in the Post-War Period,” Amer. Econ. Rev., 
June 1971, 6/, Supplement, 71-169. 

Deborah Milenkovitch, Plan and Market in 
Yugoslav Economic Thought, New Haven 
1971. 

Paul Sweezy, “‘On the Transition Between ~ 
Capitalism and Socialism,” in Paul Sweezy 
and Charles Bettelheim, On the Transition To 
Socialism, New York 1971, 15-34. 

Oliver Williamson, Markets and Hierarchies: 
Analysis and Antitrust Implications, New 
York 1975. 


The Soviet Case 


By ARON KATSENELINBOIGEN AND HERBERT S. LEVINE* 


Due to the narrow confines of this paper, we 
will not attempt an in-depth explanation of the 
issues involved in the plan-market relationship 
in the Soviet economy. Instead, we will ap- 
proach the problem by first sketching out a ma- 
trix mapping of the interactions among the three 
major groups of economic units found in the 
' Soviet economy, and then discussing the dif- 
ferent relationships between plan and market 
that are observed in the individual cells of this 
interactions matrix. In passing, we will suggest 
a number of issues which would warrant deeper 
discussion in a fuller treatment of the plan- 
market question. 

To begin, the three major groups of eco- 
nomic units are: state enterprises, collectives, 
households. To the first group of state en- 
terprises belong all the producing units which 
are classified as being state property. This in- 
cludes all the state industrial, construction, 
transport, communications, and trade en- 
terprises which are subordinate to the various 
economic ministries. It also includes the state 
farms in the agricultural sector. To the second 
group of collectives, belong primarily the col- 
lective farms. But the group also includes a 
very small number of producer cooperatives 
which still remain in light industry.’ The third 
group is that of the households, the individual 
workers and consumers in the economy. 

In Section I, we present a 3 x 3 interactions 
matrix, in which the rows represent the groups 
that produce and/or send goods or services, and 
the columns represent the groups that receive 

*University of Pennsylvania and University of Pennsyl- 
vania and the Stanford Research Institute, respectively. We 
wish to thank the Ford Foundation for its research support, 
and the members of the University of Pennsylvania Eco- 
nomic Planning Workshop for their comments an a draft of 
this paper. 

‘For the purposes of this paper, we treat the cooperative 
stores, which exist in rural areas, as state enterprises, since 
they generally operate in the same manner as official state 


stores (including, in reality, the payment of wages by the 
State to the store employees). 
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and use the goods and services. Within each of 
the nine cells, we list the type of interactions 
which can be observed in the Soviet economy. 
In the next section of the paper, we discuss the 
plan-market interactions, cell by cell. In the 
final section, we present some brief summary 
observations and conclusions. 


I 


Interactions among units in an economic sys- 
tem fall into two main categories: vertical and 
and horizontal. Vertical interactions are those 
between units in a hierarchy wherein each unit 
possesses administrative authority over the 
units below it. Horizontal interactions are char- 
acterized by direct interrelations between units, 
in which neither unit has administrative author- 
ity over the other. There is not, however, one 
type of vertical interactions mechanism and one 
type of horizontal mechanism. Rather, there is a 
broad spectrum of vertical and horizontal mech- 
anisms. Vertical relations can take different 
forms, varying in the degree of control, exer- 
cized by superior units and discretionary behav- 
ior exercized by subordinate units. Horizontal 
relations can also be organized in different 
ways, varying in the degree to which the direct 
interaction between participating units is con- 
trolled by the center or free from control by the 
center. 

In the literature on Soviet economic planning 
and centralized economic planning in general, it 
would appear that many hold the view that only 
vertical mechanisms and interactions matter, 
for it is there that the directions of resource 
allocation are set and the coordination of eco- 
nomic units established; and that the direct hori- 
zontal interactions themselves are of secondary, 
merely technical importance. Without prejudg- 
ing the relative importance of vertical and hori- 
zontal mechanisms, it is our view that by focus- 
ing attention on the diverse horizontal 
interactions in the Soviet economy, some of the 
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richness and complexity of the plan-market 
issue can be brought to light. 

The horizontal relations that we will discuss 
take three forms: 1) rationing, 2) monetary pay- 
ment, 3) free acquisition (besplatnyi). By the 
term ‘‘rationing,’’ we mean the complete ver- 
tical control of horizontal transactions. This 
could include both the central assignment of 
inputs (labor, land, plant and equipment, and 
materials), to, and between, particular produc- 
ing units, and the central assignment of con- 
sumers goods to individual consumers. The sec- 
ond term denotes a transaction involving a 
monetary payment and the absence of direct ra- 
tioning (those transactions involving both ra- 
tioning and monetary payment are included 
under rationing). The third term refers to trans- 
actions involving ‘‘free’’ goods and services. 

There is, again, a tendency in analysis of the 
Soviet economic system to associate rationing 
with central planning, monetary transactions 
with the market, and free goods with full com- 
munism. Although there is much substance in 
these associations, they are vastly over- 
simplified, hiding the great extent of diversity 
that exists within these classes and their rela- 
tions to plan and market. 

One final group of categories before proceed- 
ing. The sets of interactions, observed in the 
Soviet economy, which loosely and without 
striving for precise definitions may be referred 
to as market relations, vary in a number of ways 
including the degree of their legality. There are 
not just legal markets and illegal, black mar- 
kets, but an entire spectrum of multicolored 
markets. Following a scheme, described by 
Katsenelinboigen (in a forthcoming article in 
Soviet Studies), we will use colors from bright 
to dark to describe the range of markets from 
legal to illegal: 

1) Legal Markets 

Red—Prices established centrally 

Pink—Participants in transactions have some 

freedom to alter prices 

White—Participants set prices 
2) Semilegal Markets 

Gray—Transactions illegal, but tolerated by 

the authorities 


” 
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3) Illegal Markets 
Brown—Transactions illegal, but penalty 
less severe than criminal prosecution 
Black—Transactions illegal, penalty is crim- 
inal prosecution 
In Figure 1, we present a matrix of horizontal 
interactions in the Soviet economy (columns re- 
ceive goods and services from rows). We now 
proceed to discuss the interactions delineated in 
the matrix, cell by cell. 


Cell #1 (State Enterprises to State Enterprises) 17 


The interactions between state enterprises are 
generally viewed as the key set of relations in 
the Soviet command economy. These relations 
take the following forms: 

A. Rationing. This is the centrally planned 
and controlled material supply system, in which 
a user state enterprise must have a rationing 
document in order to acquire input materials 
produced by other state enterprises. Yet even in 
this core element of Soviet command mecha- 
nisms, there are elements of discretion in hori- 
zontal relations. The indicators in Soviet plans 
are to a substantial extent aggregated with re- 
spect to product and time detail. The partici- 
pants in these horizontal interactions have the 
discretion to decide this detail, within the con- 
trol aggregates established in the plan. Further- 
more, there is also in this centralized, rationing 
mechanism an embryonic market element in the 
form of money exchange. Soviet enterprises, 
operating under a system of financial account- 
ability (khozraschet), make monetary pay- 
ments, at centrally established prices, to pro- 
ducing enterprises for the goods they receive 
from these enterprises. This system was in- 
troduced for its administrative contributions 
rather than for its contributions to economic 
decision making. Yet it does bring a touch of 
market atmosphere to the centrally planned, ra- 
tioning interactians between state enterprises. 

In the post-1965 period, there appears to 
have been some attempts to increase participant 
discretion in interenterprise transactions. There 
has been, for example, talk of developing 
wholesale trade mechanisms (with state es- 


tablished prices) in place of the producers goods a 
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TABLE 1—MATRIX OF HORIZONTAL INTERACTIONS 
IN THE SOVIET ECCNOMY 
User State 
Producer Enterprises + Collectives Households 
| l 2 3 

A) Rationing A) Rationing A) Rationing 
B) Red Market B) Brown Market B) Free Goods & 

State (primitive form) Services 

Enterprises C) Gray Market C) Red Market 


D) Pink Market 
E) Brown Market 
F) Black Market 














4 5 6 
A) Rationing A) White Market A) White Market 
Collectives B) White Market (limited) 
C) Brown Market 
D) Black Market = 
7 8 | 9 
A) Rationing A) Rationing A) White Market 
Households . B) Red Market B) White to B) Gray Market 
C) Gray Market Light Gray C) Black Market 


D) Black Market 


| 





be 





rationing system. But little has come of this, for 
many reasons, including shortages of produc- 
ers’ goods in relation to the plan as constructed, 
and the very difficult problem of devising a set 
of evaluation and control indicators wherein the 
various indicators give mutually consistent re- 
sults leading to the encouragement of desirable 
behavior and the discouragement of undesira- 
ble behavior. 

B. Red Market (primitive form). Soviet en- 
terprises have the right to sell (redistribute), at 
established prices, machinery, equipment, and 
materials that they acquired in the past, but 
which they no longer need. However, permis- 
sion from a superior unit is required for the sale 
of machinery and equipment, and materials in 
generally short supply. 

C. Gray Market. Because of supply unreli- 
ability and pressure to fulfill output plan targets, 
Soviet enterprises are staffed with expediters 
who scour the economy in search of needed 
supplies, and who employ a variety of monetary 
and nonmonetary (including goods barter) 
means to acquire these supplies. This aspect of 
interenterprise relations is well detailed in the 
general literature on the Soviet economy; it has’ 
-often been described as the grease in the hori- 


zontal relations that allows the Soviet command 
economy to function. 


Cell #2 (State Enterprises to Collectives) 

A. Rationing. Collectives acquire producers 
goods, mostly equipment and tools, from state 
enterprises, by means of centrally planned and 
rationed allocation through the official material 
supply system. 

B. Brown Market. Shortages of spare parts 
for machinery is an endemic problem in the So- 
viet economy. Collective farms suffer particu- 
larly from this problem. One means of acquir- 
ing these needed spare parts is through the 
bribing of state enterprise officials. This is con- 
sidered more illegal than the gray market activi- 
ties in Cell #1 because it involves the unau- 
thorized transfer of state property out of the 
state sector. On the other hand, it is less illegal 
than black market activities, because it was not 
done by officials of the collective farm for per- 
sonal gain, but for the benefit of the collective. 
Consequently, in the cases that have been re- 
ported, there have been penalties for the collec- 
tive farm officials involved, but these have been 
less severe than criminal prosecution. Hence, 
the designation of brown market. 
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Cell #3 (State Enterprises to Households) 


A. Rationing. Except for housing, outright 
rationing of consumers’ goods is not the normal 
way of distributing consumer goods from state 
retail stores to consumers. It has been used only 
in emergency periods, such as the chaotic years 
of the early 1930’s when central planning was 
introduced, and the period of World War II and 
its aftermath. 

B. Free Goods and Services. Health and edu- 
cation services are provided to the Soviet con- 
sumer primarily (though not solely) free of 
charge, but not in unrestricted amounts. Inter- 
estingly, however, as Soviet per capita income 
has increased, there has been a shift of some 
health and education services from the category 
of free services to the red market. 

C. Red Market. This is the basic way in 
which consumers goods are distributed. Soviet 
consumers buy the goods and services they 
desire from state retail stores at state established 
prices. Consumers’ ability to acquire goods is 
constrained by limited budgets (purchasing 
power accumulated primarily through sale of 
labor services), and by limited supplies of 
goods. 

D. Pink Market. Individuals are able to resell 
goods that they purchased previously through a 
special set of state stores called commission 
stores. The price to be charged for the good is 
set by the store official (negotiated with seller), 
but it cannot be higher than the price of an 
equivalent good in the state retail store. 

E. Brown Market. Another endemic problem 
in the Soviet economy is the (periodic) shortage 
of individual consumers goods. In response to 
this, the practice has developed that salespeople 
in retail stores will keep deficit items ‘‘under- 
the-counter’’ and will sell them, at raised 
prices, to certain customers. This practice is 
very widespread and is punished infrequently 
and lightly. It can even be argued that the pro- 
ceeds from such sales are considered by store 
officials to be part of the expected income of 
sales personnel. 

F. Black Market. There are some strictly 
illegal sales that contribute to the benefit of the 
retail store as a unit instead of just to an individ- 
ual employee, but most black market purchases 
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by households fall in Cell #9 (households to 
households), rather than here. 


Cell #4 (Collectives to State Enterprises) 

A. Rationing, Relevant state enterprises, pri- 
marily those in the light and processed food in- 
dustries, acquire materials (industrial crops, 
grain, meat, sugar, etc.) from collective farms 
through the official state material supply sys- 
tem. This includes the above-plan output of 
these products by the collective farms. 

B. White Market. Cooperative stores (treated 
here as state enterprises) buy some food items 


from collective farms (and individual collective ` 


farmers) at freely negotiated prices which they 
then sell on commission to the public. Such 
sales comprise about 5 percent of consumer co- 
operative food sales. 

C. Brown Market. When state enterprises 
need extra inputs for output plan fulfillment, 
they resort to unauthorized means of acquisi- 
tion. These are similar to the gray market ac- 
tivities in Cell #1, but since they usually involve 
money bribes, they appear to fall in the category 
of the brown market. 

D. Black Market. State enterprises at times 
acquire materials from collective farms through 
illegal means (bribery) in order to produce 
goods for sale on the black market, rather than 
to meet output plan targets. 


Cell #5 (Collectives to Collectives) 

A. White Market, This is not an active cell. 
The limited transactions that do take place 
usually involve the redistribution of equipment 
and tools at freely negotiated prices. It would 
thus appear that there was no government con- 
trol, but in reality these transactions are subject 
to the control of regional Communist Party 
officials. 


Cell #6 (Collectives to Households) 

A. White Market. The collective farm market 
(similar to farmers’ markets in the West) is the 
prototype of the white market, where the parti- 
cipants are free to set prices. Although there ap- 
pear to be rules established by superior authori- 
ties that prices in the collective farm markets 
should not be more than twice or three times as 
high as in the state stores. these rules do not 
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have the force of law—-they can be arbitrarily 
changed, and are not always enforced. Most of 
the sellers in the collective farm markets are in- 
dividual members of the collectives; thus most 
collective farm market transactions fall in cell 
#9. But collective farms themselves also sell 
on these markets, and so some transactions ap- 
pear here. 


Cell #7 (Households to State Enterprises) 


A. Rationing. Most labor service in the Sovi- 
et Union is not allocated through compulsory 
means by superior authorities, but some are. 
The part that is includes the fixed period 
(usually up to three years) of assigned service 
that must be put in after completion of most 
professional training. It also includes the armed 
forces, and in terms of economic significance, 
especially the construction troops. Finally, it 
includes the labor camps. 

B. Red Market. The dominant form of inter- 
action in this cell is the red market. Soviet 
workers sell their labor services to state en- 
terprises at prices established by the state, 
which vary by industry and occupation, and 
within industry and occupation, by workers’ 
skill level and their productivity. Theoretically, 
a worker is free to sell his labor anywhere, but 
actually he is constrained by limited availability 
of housing, job opportunities, and access to req- 
uisite training. 

C. Gray Market. Some elements of gray 
market are to be seen. In response to the pres- 
sure of labor shortage, managers of enterprises 
often overclassify workers in regard to their 
skill levels, and thus raise the price they offer 
for their labor services. 

D. Black Market. Cases have been reported 
where enterprise officials make illegal pay- 
ments to workers which are then shared by the 
officials and workers. Also, fictitious workers 
(‘‘Dead Souls”) are at times included on the 
work force list and their wages pocketed by en- 
terprise officials. 


Cell #8 (Households to Collectives) 


A. Rationing (a form of). An individual born 
_ on a collective farm does not have an internal 
passport (the announced intention is to change 
this), and does not have the right to leave the 
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collective farm without permission. Most of the 
voluntary emigration from collective farms to 
urban areas is accomplished through arranged 
nonreturn after compulsory military service. 
B. White to Light Gray. Collective farms 
sometimes purchase construction services from 
small teams of (3—5) workers. These are often 
students during the summer months, who are 
aided by party organizations in the acquisition 
of building materials. There are also other free- 
lance construction teams, called shabashnitki, 
who are frequently Armenian, and who usually 
manage their own access to building materials. 


Cell #9 (Households to Households) 


A. White Market. This is where most of the 
transactions in the collective farm market (de- 
scribed in Cell #6, above) take place; these 
comprise a substantial share of the sales of cer- 
tain food items in the USSR. 

Also, if a doctor who has private patients reg- 
isters and pays taxes on the income derived, his 
(private) transactions appear here, but it is rare 
that a private doctor so registers. 

B. Gray Market. A broad array of goods and 
services are sold in interhousehold transactions 
in the semilegal gray market. These include: 
summer homes (dachas); the services of work- 
men to build these homes; the services of re- 
pairmen to fix consumer durables (including au- 
tomobiles), plumbing, electricity, etc.; all sorts 
of private tutoring and lessons; most private 
doctors; and others. 

C. Black Market. This is not the place to 
discuss at length the household to househald 
black market, which forms a major part af 
the: ‘‘second economy” existing in the Soviet 
Union. Suffice it to say, that it is comprised of 
individuals who steal state property and sell it 
for private profit, and of individuals who il- 
legally produce consumer goods, usually with 
state property as inputs and with use of state 
machinery, and sell these goods for private 
protit. The latter producing units are often quite 
large and well organized. Furthermore, it is in- 
teresting to note that transactions in this black 
market in the Soviet Union usually involve 
legal goods which are in short supply, rather 
than illegal goods; there is, for example, little 
trade in narcotics. 
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Having described the terrain of horizontal 
interactions in the Soviet economy, in what 
ways may we have contributed to an increased 
understanding of the plan-market problem? 
First of all, the complexity of the issue has been 
underscored. Some of the diversity of ‘‘plan’’ 
mechanisms has been suggested, but more, 
the broad scope and wide variety of ‘‘market’’ 
mechanisms in the Soviet planned economy 
have been indicated. 

This gives rise to the question, why is there 
such broad use of market-type mechanisms in 
the Soviet economy? Why are not all the hori- 
zontal interactions of the rationing type? A full 
response to this question is not possible here, 
but such a response could involve the following 
elements. The market mechanisms that are ob- 
served in the Soviet economy arise for three 
types of reasons. The first is related to the diver- 
sity of needs and behavior of individual units and 
to the immense amount of information required 
for centralized planning in a large, developed 
economy. The Soviet leaders decided that in re- 
gard to the distribution of goods among consu- 
mers with varying preferences, the computa- 
tional costs involved in complete rationing 
vastly outweighed the benefits gained from 
central control. In the producers’ goods markets, 
the decision was the reverse. Yet current dis- 
cussions of wholesale trade (red market) in pro- 
ducers’ goods reflects the problem of computa- 
tional costs. Such markets, especially within the 
consumer sector, are observed in all large, non- 
primitive economies. Therefore, they may be 
referred-to as universal markets. These not only 
include the red and pink markets, but also those 
black markets that deal in goods prohibited in a 
society for which a demand exists. 

A second group of markets has resulted from 
the Soviet planning system itself and its opera- 
tional deficiencies, especially the excessive 
tautness in Soviet plans and the resulting short- 
ages and supply unreliability. Primary among 
these markets is the gray market in producers’ 
goods. Furthermore, due to shortages caused by 
planning deficiencies, and due to irresponsible 
attitudes toward state property (high level of 
theft of state property), the black market in 
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consumers goods is extensive. This group of 
markets may be called Soviet planning markets. 

A third group is comprised of the markets 
which have appeared in the Soviet Union in 
connection with the specific historical condi- 
tions in the development of an agrarian country 
with a low standard of living. In this group, 
which we may call low level of development 
markets, are the white and gray markets for 
consumers goods, and the black markets in- 
volving shortages which are related to low-level 
of development and which are exacerbated by 
certain government policies—high rate of in- 
vestment and artificially low prices on con- 
sumers’ goods. 

The future of these markets depends on many 
things. But in any case, markets will change as 
the Soviet economy develops. If we are to as- 
sume that in the USSR, the standard of living 
will rise and that the planning system will be 
improved, especially in regard to the vertical 
mechanisms and their internal consistency, then 
we would say that the role of universal markets 
will increase, and the role of Soviet planning 
markets and low level of development markets 
will decrease. 

Finally, we have covered only a small part of 
the plan-market question. In a fuller treatment 
of the problem, the key issue of balance be- 
tween plan and market would have to be ad- 
dressed. This balance is related to the problem 
of power in the society; it is a function of the 
degree to which resource allocation is influ- 
enced by central planners and controllers, and 
the degree to which it is affected by discre- 
tionary, free decisions of participants in hori- 
zontal relations. In terms of the latter, the whole 
issue of incentives and property rights needs to 
be examined, in order to analyze the decision- 
making processes of peripheral units and direct 
participants in horizontal relations, and the ef- 
ficiency of these decisions and their compati- 
bility with societal objectives as interpreted by 
central leaders and planners. 

It is clear that we have barely scratched the 
surface of the plan-market problem in this brief 


paper. But as the late Chairman Mao once said, _. 


‘fa long journey begins with one small step.” 
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DISCUSSION 


PAUL M. SWEEZY, Co-editor Monthly Re- 
view: I used to think that important principles 
were involved in the market vs. plan question, 
but Ino longer do. The concept of a pure market 
economy is of course an extreme and I think not 
very useful abstraction. Governments and other 
public or private institutions have always 
played an important role in the functioning of 
capitalist economies. I vividly remember Rip- 
ley’s course on railroads at Harvard many years 
ago, where we students learned that during the 
nineteenth century the U.S. federal government 
had granted to the railroads a total area bigger 
than France and Germany combined (I can’t 
vouch for the accuracy of either the fact or my 
memory), after which I could never believe in 
the market determination of the economic 
process in what was then supposed to be one of 
the two or three freest economies in the world. 
And those who, like John K. Galbraith and 
Andreas Papandreou, argue that the present-day 
U.S. economy is largely planned by a few 
hundred giant corporations can certainly adduce 
a great deal of evidence to support their view. 
On the other hand even those countries, like the 
USSR, which officially boast of planned econo- 
mies make very extensive use of markets to 
carry out the production and distribution of 
goods and services. Planning and markets are 
certainly not mutually exclusive, and on the 
basis of the historical record it would seem to be 
more accurate to say that they are complemen- 
tary rather than antithetical. 

Nevertheless, the notion of an opposition be- 
tween market and plan, while by no means in- 
herent in the concepts as such, may refer to a re- 
ality. Markets tend not only to reproduce but 
also to intensify and strengthen the social rela- 
tions which they embody. They favor the rich 
over the poor, the skilled over the unskilled, the 
knowledgeable over the ignorant. If these ten- 
dencies agree with the biases of planners, or if 
planners want at most to moderate excesses in 
the processes and results of market behavior, 
there is no conflict. On the other hand, if 

. planners aim to achieve results seriously at odds 
with the natural tendencies of markets, or rather 


of a system of markets, then indeed there is real 
opposition which may result in a struggle with 
several possible outcomes. But it will not be a 
struggle of market against plan or vice versa, 
but rather an essentially political struggle be- 
tween the beneficiaries of the status quo and 
those who wish to change the status quo. 

I think this gives us a useful framework for 
interpreting American controversies over plan- 
ning. Big business, the main supporter and ben- 
eficiary of the status quo, is afraid any move 
toward explicit planning will be controlled by 
advocates of change and therefore seeks to 
identify planning with subversion of private en- 
terprise and all manner of related evils. Those 
on the other side, more specifically the pres- 
tigious Initiative Committee for National Eco- 
nomic Planning, are more sophisticated: plan- 
ning, they say, far from threatening the existing 
system is urgently needed to strengthen it and 
improve its functioning in what looks like being 
a protracted time of troubles. They can and do 
point to France, the capitalist country that has 
been a pioneer in developing the technique of 
‘indicative planning’’ and where, according to 
a recent Organisation for Economic Co-opera- 
tion and Development study, the distribution of 
income is at or close to the top in inequality. 
What the promoters of planning are saying, in 
other words, is that as an ideological issue 
planning is a phoney and that those in business 
and elsewhere who allow themselves to be 
taken in by it are depriving themselves of what 
may be a useful weapon in defense of their own 
interests. If I understand him correctly, Richard 
Musgrave would not disagree. 

Deborah Milenkovitch’s discussion of the 
Yugoslav case is useful in bringing us up to date 
on developments in that country. She argues 
that the market-dominated system adopted in 
1965 failed in all its major objectives and has 
been replaced by a more centralized and con- 
trolled though still far from complete system 
during the 1970’s. Limitations of time ob- 
viously prevented her from discussing the rela- 
tive success of this new departure, which is too 
bad. Instead she speculates on whether the re- 
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vised system is calculated to promote the goals 
which Yugoslav theorists have articulated— 
more autonomy and initiative at the base, 
greater regional and personal equality in the dis- 
tribution of income, etc. And her very tentative 
answer, I take it, is that this is likely to be the 
case, the reason being that under the new setup 
the power of the economic elites has been re- 
duced and that of the political organizations 
increased. The implicit assumption seems to be 
that the political managers are to the left of the 
economic managers. This may be so, but I do 
not think it can be taken for granted. As a work- 
ing hypothesis I would tend to assume that both 
sets of managers belong to an emergent ruling 
class and that the distribution of power between 
them corresponds to what are perceived to be 
the overall needs of the system as a whole and 
hence to the interests of both groups. This at 
least would help to explain what Milenkovitch 
finds so puzzling, i.e., “how the allegedly 
powerful technical, managerial, and financial 
interests, victors in the struggle for the 1965 
reforms and gainers in the redistribution of 
power after that reform, so readily acceded to a 
reform that apparently diminished their po- 
wers.’’ My guess would be that nothing short of 
a cultural revolution on the Chinese pattern 
could now serve to effect a really significant re- 
distribution of power in Yugoslavia. 


Gary Fromm, National Bureau of Economic 
Research and Stanford Research Institute: Popu- 
lar misconceptions be what they may, there is no 
wholly planned economy in the world today, 
nor one that wholly relies exclusively on mar- 
kets. The economies discussed at today’s ses- 
sion range along the spectrum from the more 
highly planned Soviet system to the more free 
market U.S. system, with the Yugoslavs flip- 
flopping somewhere in between. What is the 
ideal system? The authors of these papers appear 
to believe that it will and should lie in the middle 
ground of mixed systems, partially planned and 
partially reliant on market decisions. 

As Richard Musgrave aptly observes, unfet- 
tered and unguided market mechanisms are un- 
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likely to meet requirements, among others, of 
adequate macro performance, of sufficiently 
limiting undesired external effects, and of a dis- 
tribution of income and wealth which accords 
with society’s preferences. At the other pole, a 
completely planned system might achieve its 
objectives with respect to income distribution 
and limitation of undesired external effects, but 
only at the cost of losses of production stem- 
ming from inefficiencies engendered by rigid 
adherence to detailed specifications of prices 
and outputs. From the standpoint of maximiza- 
tion of social welfare, elements of both plann- 
ing and market are needed and, indeed, are 
utilized in all but the most primitive of eco- 
nomic systems. 

The belief held by a sizable segment of the 
U.S. business community that the U.S. econ- 
omy is unplanned largely is a myth. Govern- 
ment intervention and regulation is pervasive 
and has significant effects on the allocation of 
resources, the prices of outputs, and the costs of 
factors of production. Minimum wage laws, oc- 
cupational safety and health standards, unem- 
ployment insurance contributions and pay- 
ments, equal employment opportunity 
regulations, and pollution standards, impinge 
widely on all industries. Transportation, com- 
munications, and other public utilities are ex- 
tensively regulated. Federal lands are leased for 
mineral, lumber, and oil and gas exploration 
and production. Agricultural policy is directed 
toward both price and quantity limitation within 
lower and upper bounds. Manpower require- 
ments are monitored and, by various means, ef- 
forts are made to avert severe long-run sur- 
pluses or shortages in selected occupations. 
Taxes, subsidies, guarantees, tariffs, quotas 
and other instruments are used to influence 
supply and demand for broad classes, and for 
detailed types of goods and services. It is possi- 
ble to list many other forms of intervention 
which are designed to, and do affect, resource 
allocations, in both the short and the long run. 

In many cases governmental economic objec- 
tives are similar in capitalist and socialist coun- 
tries, and planning for achievement of those ob- 
jectives takes place. The mechanisms employed 
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differ, with capitalist nations resorting more to 
use of markets and reactions to prices and in- 
centives and socialist nations relying more on 
direct control or intervention on quantities, with 
consumer and producer prices administratively 
set at fixed levels over long intervals. Also, so- 
cialist more often than capitalist intervention 
has been done in depth and detail. However, 
whatever the mechanisms used, there should be 
little question that the consequences of all major 
policy initiatives which might be undertaken 
‘should be examined within a comprehensive 
framework. Otherwise, contradictions are likely 
to arise and desired degrees of specific or 
total effects would only occur by happenstance. 
Stated more technically, sets of simultaneous 
local maximizations may not be feasible, and 
even if feasible, are not sufficient to guarantee 
achievement of a global maximum. 

Musgrave offers a number of examples of 
needs for a comprehensive short- and long-run 
overview and policy cohesion, In order to help 
achieve such goals simultaneously, he ad- 
vocates consideration of several alternative or- 
ganizational formats for an agency which would 
prepare long-range policy plans. He also raises 
the question whether a long-term plan should be 
submitted and enacted on an annual basis or 
every four years. These institutional character- 
istics, while important, need not concern us 
here. They relate to operation of the political 
process in the United States and are not fun- 
damental to the issue whether planning is neces- 
sary to more closely achieve social optima on a 
wide front of national goals. 

Musgrave focuses finally on the key point, 
the need for a coherent set of policies to com- 
plement the market. This is more than as he in- 
dicates at first a matter of policy semantics. A 
mixed regime of planning and market, encom- 
passing both freedom of participants (con- 
strained and influenced by government) and 
forecasting and response to individual and en- 
terprise forces probably would lead to closer ad- 
herence to socially desired outcomes than sys- 
tems that would strive to attain either polar 
extreme—a pure market or a fully planned, and 

„regimented system. 
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The United States already has a mixed eco- 
nomic system, but does not operate it well. The 
evidence for that conclusion should be clear 
from the performance of the past decade. One 
of the principal ingredients that appears to be 
missing in U.S. policy formulation is an analyt- 
ical system that can produce highly detailed, in- 
ternally consistent, reproducible short- and 
long-run forecasts of macro- and microecono- 
mic effects of alternative policies. The present 
apparatus of the Council of Economic Advisers 
is inadequate for that task, and the Troika has 
relied too long and heavily on informed judg- 
ments and not sufficiently on scientific method- 
ology. The industrial outlook predictions of the 
Department of Commerce are contradictory 
across industries and when aggregated, agree 
only by accident with overall national predic- 
tions of the Department’s own Bureau of Ecc- 
nomic Analysis, or those of the Troika or any 
other government agency. The black box fore- 
casts of the Federal Reserve, which rarely see 
the light of day, are so obscure and the predic- 
tion process so hidden that we don’t even knew 
who the magicians are; under those circum- 
stances, how can we have any confidence that 
they are analyzing properly the consequences of 
different monetary policies? Finally, there is the 
interagency growth analysis group, now almost 
exclusively Bureau of Labor Statistics person- 
nel, which occasionally has been involved in 
examining policy issues but could be utilized 
far more effectively if its efforts were coordi- 
nated or combined with those of the Council of 
Ecenomic Advisers. 

The impetus for the Humphrey-Hawkins and 
Humphrey-Javits bills arises from various 
sources. Clearly, one of them is the inadequacy 
of the government’s economic analysis capabil- 
ities. Even short of implementing planning as- 
tively, much more can and should be done to 
Strengthen these capabilities so that, at a mini- 
mum, economic policy can be formulated on a 
far sounder basis. This probably entails reorga- 
nization of the Council of Economic Advisers, 
which appears to be long overdue. Musgrave’s 
thoughtful paper tends to support that conclu- 
sion. 
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Toward the other end of the spectrum, Soviet 
economic analysis capabilities, too, seem defi- 
cient and inadequate to the monumental tasks of 
operating well a planned economy. The paper 
by Aron Katsenelinboigen and Herbert Levine 
unfortunately does not address that subject but 
is confined to categorizing transactions among 
state enterprises, collectives, and households by 
their degree of legality in a matrix format. The 
classification is nonparametric and color coded 
from light to dark to describe the range of 
markets from legal to illegal. While not new, 
this is an interesting expository device and 
should help those unfamiliar with the Soviet 
economy to understand its operations. In their 
all too brief final section, the authors -give three 
types of reasons for Soviet partial reliance on 
markets: 1) The immense amount of informa- 
tion required if all resource transfers were to be 
centrally directed; 2) the ability to respond to 
shortages to some degree; and 3) incomplete 
evolution from an agrarian economy. They ex- 
pect future Soviet dependence on free (univer- 
sal) market mechanisms to increase, and the 
role of centrally planned and directed resource 
allocations to decline. The reasons for this are 
not given by Katsenelinboigen and Levine. This 
would be rational on economic efficiency 
grounds, but need not occur if Soviet leaders 
are adamant about maintaining strict economic 
and political control. Until now, my impression 
is that the Soviet economy has not been 
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operated anyplace near its production possibil- 
ity frontier. There is a little reason to presume 
that in the near future the Central Committee 
would approve reforms which would help bring 
that about, but would tend greatly to diminish 
its authority. 

In the case of Yugoslavia, there has been 
greater emphasis on efficiency than in other so- 
cialist countries and willingness to experiment 
with greater and lesser degrees of centralized 
control of the economy. The most recent swing | 
has been toward greater coordination and direc- 
tion and emphasis on planning. This apparently 
was done because of dissatisfaction with the in- 
come distribution arising from a freer system 
and to avoid certain gross duplications and inef- 
ficiences associated with lack of ex ante coordi- 
nation. How well the new organizational form 
will operate remains to be seen, since key ele- 
ments are yet to be defined and the transition to 
integrated planning is incomplete. The flexibil- 
ity exhibited by Yugoslavia in operating its sys- 
tem within a ‘‘learning by doing’’ milieu, how- 
ever, is beneficial and should minimize the risk 
of large economic and political losses. 

All the authors are to be congratulated for 
fine contributions to the analysis of plan vs. 
market. Prescriptions for defining an ideal 
mixed system still remain to be written, and I 
look forward to reading their further work on 
this subject. 
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On International Comparisons of Inequality 


By GRAHAM PyaTT* 


At a previous meeting of this Association my 
colleague, Montek Ahluwalia, presented a 
paper in which international cross-section data 
on inequality was correlated with levels of in- 
come and other variables which characterize 
aspects of the development process. This was 
perhaps the latest contribution in a tradition 
which goes back at least as far as Simon Kuz- 
nets (1955) and can be traced through an im- 
pressive literature including Irma Adelman and 
Cynthia Taft Morris and Felix Paukert. In all 
cases the authors have been careful to mention 
that U-shaped (Kuznets) curves and observed 
correlations should not be seized on as causal 
relationships. And there has been a consider- 
able literature making specific points within this 
general theme. Particularly worthy of note are 
contributions pointing out the importance of 
demographic factors which, operating through 


income-life cycle relationships, can account for ` 


apparently substantial differences in inequality 
between two societies in which all individuals 
at birth have in fact precisely the same pros- 
pects. Thus there is a growing literature of 
stylized facts and cautionary tales which has as 
yet to take us very far in developing the political 
economy of income distribution in relation to 
development. In this paper I want to suggest 
that it may be useful to pose the issues in some- 
what different dimensions if an integrated view 
of growth and equity is eventually to emerge. 
First I want to argue that questions of in- 
equality are not restricted to differences be- 


*Senior Adviser, Development Research Center, World 
Bank. The views expressed in this paper are those of the au- 
thor and should not be attributed to the World Bank or any 
of its affiliates. Thanks are due to Montek Ahluwalia, Don 
Keesing, Jacob Meerman and Suresh Tendulkar for com- 
ments on issues bearing on the subject matter of this paper. 
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tween households or individuals but also con- 
cera the role and command over resources of 
other institutions in the economy. Thus dis- 
tribution of disposable income between institu- 
tions, broadly defined, is a prior question to that 
of distribution within the household sector. This 
point is made in Section I by considering how 
income distribution arises in a social accounting 
context. 

Secondly, I want to argue that a prime reason 
for being interested in inequality is concern for 
the level of welfare in a society as opposed to 
the level of income. It then follows that living 
standards, not income, should be the main con- 
cern. This leads to the contention that consump- 
tion, not income is the relevant variable for an- 
alysis. Arguments in support of this position are 
given in Section II. 

Finally, a brief concluding paragraph makes 
reference to a number of issues which ere 
opened up by the suggested approach. These 
can only be given limited treatment here. Mean- 
while, however, they provide an agenda for fu- 
ture work on international comparisons of in- 
equality which recognizes that there are 
dynamic tradeoffs between growth and welfare, 
thus taking the formalization out of its present 
comparative static framework. 


I. Social Accounting for Income Inequality 

While economic theory has real difficulties in 
attempting to reconcile questions of distribution 
with those of income levels and their growth, 
there is no conceptual problem in embracing in- 
come distribution questions within a social ac- 
counting matrix to show quantitatively ‘‘who 
gets what” within the national product. Table 1 
(which reproduces Table 3 of Pyatt and Erik 
Thorbecke) provides an appropriate format for 
daing so. 
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TABLE 1—TABLEAU FOR THE ANALYSIS OF INCOME DISTRIBUTION 
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Source: Pyatt and Thorbecke, Table 3. 


The table recognizes many production activi- 
-ties, many factors of production, and many 
types of institutions which include households 
subdivided into groups by, say, location and/or 


income level. The table shows how aggregate 


income of the domestic factors of production 
translates into a distribution of disposable in- 
come across institutions. Taking the asterisk in 
the table as its center, the north-east quadrant 
shows how the abscissa derives from domestic 


product and net factor incomes from abroad. 
Summing this quadrant across rows yields 
the factorial distribution of income. In the 
north-west quadrant these factorial incomes are 
spread across the institutions which provide fac- 
tor services, shown here as households, compa- 
nies and government. A point to note is that the 
extent to which operating surpluses accrue di- 
rectly to househalds depends on the extent to 
which production is organized by incorporated, 
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as opposed to unincorporated businesses. Then, 
through current transfers in the economy (re- 
corded in the south-west quadrant), the ag- 
gregate domestic factor income translates into 
the disposable income of each institution, In ad- 
dition to government taxation and income sub- 
sidies it is important to note that, if all incorpo- 
rated businesses are state owned, then all their 
profits are distributed to government. If they are 
privately owned then only a fraction of these 
surpluses are distributed, and in this case they 
accrue to households. 

Table i makes the point that of the many fac- 
tors which determine the disposable income of 
households, important differences between 
countries will depend on the extent to which 
productive activities are incorporated, and on 
the extent to which corporations are state 
owned. Income inequalities among individuals 
will therefore depend on the extent of house- 
hold and unincorporated business activities, 
since profit from these will inflate the incomes 
of proprietor households who are most likely 
richer than their neighbors. For these reasons it 
is almost certainly the case that international 
comparisons oversiate income inequality in 
poor countries in comparison with countries 
with highly developed forms of private cor- 
porate capitalism. Comparability would require 
that retained profits in corporate businesses 
should be imputed as a part of individual in- 
come. Doing so would almost certainly imply 
that the Kuznets curve phenomenon, whereby 
inequality tends to diminish as income rises 
over the upper income range, is overstated and 
may not in fact exist. It would also imply that 
inequality would appear to be higher in non- 
socialist countries, thus increasing the differen- 
tial in favor of socialist countries which is oth- 
erwise known to maintain. 

Putting these speculations aside, an obvious 
inference from Table 1 is that the proportion of 
income which accrues to households depends 
on their role in society vis-a-vis the corporate 
sector and government. 

With respect to government, many of the rel- 
evant arguments have been rehearsed by Kuz- 
nets (1963). In particular he makes the point 
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that societies differ in the extent to which gev- 
ernments provide services such as health and 
education free or at subsidized rates. It follows 
that comparability across countries requires 
some allowance for this variety. Standard pro- 
cedure for this is to calculate an imputed in- 
come for those who receive such benefits in 
kind. And within the framework of Table 1 the 
imputation should take the form of an income 
transfer from government to households, thus 
supplementing any actual income transfers such 
as social security benefits, scholarships, interest 
payments on national debt, etc. Obviously such 
calculations call for a high level of econometric 
skill; and they are likely to have an important 
impact on perceived inequality since it is rare in 
any society to find that such benefits are spread 
evenly over the population. But before such 
calculations are made, two critical points 
should be noted. 

The first point of caution is that national ac- 
counts by convention exclude value added by 
the capital stock in public administration and 
services. This omission should be corrected. 
Corresponding to it, current expenditure on 
schools is not an adequate measure of the in- 
come which should be imputed to those who re- 
ceive benefits from free public education: some 
allowance for capital expenditures is also 
required. 

The second cautionary note is that there is no 
reason to suppose that the social services which 
governments provide are necessarily set at an 
optimal level from a welfare point of view. 
Thus imputed income transfers from govern- 
ment to different households may overstate 
the benefits which derive from social services. 
Equally there may be an understatement. 
Hence, there should be no presumption that the 
distribution after transfers of shares in domestic 
product at factor cost provides a good measure 
of inequality from the point of view of living 
standards. 


Il. Measures of Living Standards 
Many arguments have been presented in the 
literature as to why income is an inadequate 
measure of living standards. Yet the obvious 
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logic of starting with the question of how living 
standards ought to be measured seems to have 
been avoided. 

Utility derives from consumption, and two 
individuals have the same living standard if 
their utility is the same. If we now add the con- 
dition that comparisons should assume a com- 
mon utility function for all individuals, it fol- 
lows that living standards derive from measures 
of real consumption, not from measures of real 
income. 

From the above standpoint a number of the 
objections to income as a measure of living 
standards fall into place. Thus real consumption 
comparisons must.allow for different prices fac- 
ing, say, rural and urban households; they must 
allow for differences in household composition; 
and they must allow both for nonprice rationing 
of the type that exists in nonmarket economies, 
and for availability of nontraded goods which 
play such a large role in less developed 
countries. 

In considering consumption as an alternative 
to income in his 1963 paper, Kuznets makes the 
point that consumption has a direct link to per- 
manent income, which in turn abstracts from 
questions of income-life cycle relationships. 
We can now add that since consumption derives 
from utility maximization over time in the per- 
manent income thesis, it is not only a good 
proxy for permanent income but may in fact be 
the preferred variable if both were available. 

Of course, measures of permanent income 
are not readily available, and household surveys 
are generally thought to give better measures of 
consumption expenditure than of current in- 
come. Hence, both theory and availability of 
` data suggest a clear preference for consumption 
as a basis for analysis. 

If consumption is used as a basis for inequal- 
ity comparisons, then this in no way obviates 
the need to allow for imputed benefits, such as 
free schools, as discussed in the previous sec- 
tion. But what it does do is to abstract questions 
of current savings from the analysis of inequali- 
ty. Thus, in the framework of Table 1, incorpo- 
ration of household production activities would 
lower perceived household living standards to 
the extent that accumulation takes place in the 
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form of a retained surplus within companies. 
This apparent switch is obviously devoid of any 
real meaning. By focusing on consumption, 
rather than income, changes in the labels which 
attach to institutions are no longer allowed to 
influence the differences in living standards 
which are identified. Moreover through the link 
with permanent income, differences in living 
standards are seen to depend on differences in 
wealth when this is defined to include human 
capital. This last point would seem to give a 
useful emphasis for development of analysis. 


HI. Welfare and Dynamics 

One ‘direction in which the above discussion 
can be developed is with respect to welfare and 
the performance of economies over time. Speci- 
fically, if living standards derive from a basis in 
utility theory, then a further step links living 
standards and welfare. Thus, suppose welfare is 
measured by the average level of utility. Then 
there must exist a living standard, ¢, which 
would yield for an individual a level of utility 
equal to the average. Following Anthony B. 
Atkinson, ¢ can be referred to as the mean 
equivalent living standard, and this statistic is 
an obvious cardinal measure of welfare in a so- 
ciety. Furthermore, if c is the average level of 
living standards, then convex utility functions 
guarantee that ¢ is always less than c. Hence we 
can write an identity 


(1) e=(i-Dec 


where J is an inequality index which runs from 
O to 1 and is measured by one minus the ratio 
é/c. Different utility functions will obviously 
imply different performance measures and as- 
sociated inequality measures. Conversely, dif- 
ferent inequality measures can be interpreted as 
implying different utility functions. 

To go further, it can now be noted that if 
average living standard is measured by con- 
sumption, then it is related to average income 
through the propensity to save. Denoting the 
latter by ø, identity (1) can now be written as 


(2) é=(1-NU-o)y í 


where y is the average level of income. 
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While there is little prospect of securing 
agreement on choice of inequality measure (or 
individual utility function), it may, neverthe- 
less, be of general interest to analyze inequality 
in the framework of identity (2). This is because 
the framework gives emphasis to two points 
which are rarely given adequate stress. These 
are, firstly, that welfare, inequality and average 
living standards are not independent issues but, 
on the contrary, are intimately connected. The 
second is that questions of welfare or perform- 
ance should not be treated simply as static prob- 
lems to be solved by redistributive policies at a 
point in time. Thus the presence of the savings 
rate in identity (2) serves to point out that two 
countries with the same income and welfare 
measures can be different in important ways: 
one may have much lower inequality, combined 
with a higher savings rate. Such a society is 
clearly in a healthier state than one where sav- 
ings are low and inequality high. 

It is unfortunately not possible to pursue here 
the question of tradeoffs between J and ø, i.e., 
between consumption inequality and savings. 
We know relatively little about these, and not 
least with respect to forms of political and so- 
cial institutions. It seems likely, however, that 
there would be some point in pursuing these 
questions. Accordingly, the analysis of interna- 
tional comparisons of inequality may go further 
forward by reference to the identity (2) rather 
than by looking simply at income inequality and 
levels. Identity (2) bases welfare on consump- 
tion, where it surely belongs. This, then, ac- 
commodates differences between countries in 
the role of the state and private corporate capi- 
talism insofar as these reflect the labeling of ac- 
tivities from an institutional point of view. 
There may remain, however, important dif- 
ferences with respect to efficiency in both pro- 
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duction and distribution. And finally the iden- 
tity (2) makes it clear that policies for 
redistribution towards greater equality must be 
considered in the light of their effects both on 
current income levels and savings. This is a fa- 
miliar conclusion to reach. Much of the point of 
the present paper is to set it in a framework 
which makes it explicitly. It should be noted, 
however, that in terms of identity (2) the issue 
is not income equality versus savings but rather 
consumption equality. This change in persp2c- 
tive could have important implications for the 
design of policy. 
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Entrepreneurship, Social Mobility, and Income 
Redistribution in South India 


By E. WAYNE NAFZIGER* 


Development economists have been preoc- 


cupied with the problem of increasing the size 
of the GNP pie to the relative neglect of its dis- 
tribution. Despite the recent disenchantment 
with the viewpoint that all classes share in the 
benefits of industrial growth, empirical data on 
the distribution of income, business opportuni- 
ty, and economic power are in short supply. 
Many of the studies on entrepreneurship and 
economic development, when they are not apol- 
ogetics for ruthless capitalist exploitation as 
Paul Baran suggests, extol the achievements of 
the capitalist entrepreneur without examining 
class origins and monopoly advantage. Joseph 
Schumpeter sees entrepreneurs, irrespective of 
class origin, as heroic figures, with the dream 
and will to found a private kingdom, to conquer 
adversity, to achieve success for its own sake, 
and to experience the joy of creation. For Gus- 
tav Papanek (1967), the private entrepreneur, 
who is frugal, diligent, far-sighted, remarkably 
able, and willing to take political risks, is in 
large part responsible for the ‘‘success’’ of Pa- 
kistan in achieving rapid industrialization. 
Three recent empirical studies have rein- 
forced this conception of the heroic entrepre- 
neur. Orvis Collins and David Moore found that 
most of the entrepreneurs in medium manufac- 
turing firms in Michigan ‘‘clearly moved a 
long way from the somewhat impoverished eco- 
nomic level of their childhoods.” Both 
Nigerian and Greek industrialists were consid- 
ered highly upwardly mobile by. two other in- 
vestigators (John Harris and Alec Alexander). 
This study offers a perspective on vertical 
socio-economic mobility, and the differences in 
economic opportunities between the privileged 
‘and underprivileged portions of the population. 


*Kansas State University. I thank Krishna Akkina, Edgar 
Bagley, John Nordin, and William Richter. 
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Unlike previous studies of Indian entrepre- 
neurship, the class (parental economic and oc- 
cupational status) and caste of entrepreneurs are 
compared to the general population, and are 
related to the education, experience, initial cap- 
ital, and business success (firm’s value added or 
income class) of the entrepreneurs. However, 
limitations on space rule out consideration of 
the impact of entrepreneurship on economic 
growth and issues of government policy, while 
insufficient data preclude analyses of changes in 
the distribution of the class origins of entrepre- 
neurs over time, and the indirect effects of en~ 
trepreneurial activity on the welfare of lower 
castes and classes. (See Nafziger 1976.) 

Fifty-four entrepreneurs in Visakhapatnam 
(Vizag), Andhra Pradesh, a rapidly growing 
municipality of 355,045 people, were inter- 
viewed in early 1971. The statistical universe 
consisted of the 55 private indigenous industrial 
firms established during 1958-70, and regis- 
tered with the Industries Department. Each firm 
has one entrepreneur, the person with the larg- 
est capital share. 


I. Caste, Family and Social Community 

Hindu entrepreneurs are classified according 
to caste—Brahmins, Kshatriyas, and Vaishyas 
(twice-born or high castes), Sudras (low 
castes), and ‘‘untouchables’’ or Harijans (out- 
castes). Among Vizag Hindus, high castes, 
with 28 percent of the population and 13 per- 
cent of the blue-collar workers, comprised 65 
percent ot the entrepreneurs. None of the entre- 
preneurs, but 16 percent of the Hindu blue- 
collar workers, were Harijans, who were 11 
percent of the Hindu population. Table 1 in- 
dicates a highly signficant positive relationship 
between the caste ranking of the Hindu popula- 
tion and representation in entrepreneurial activ- 
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ity. This relationship remains even when the 
dominant business community, the Vaishyas, is 
eliminated (x? = 10.78), and even if the analys- 
is is confined to non-Vaishya entrepreneurs 
born in Andhra Pradesh (x? = 8.32). (Nafziger 
1975 indicates the caste composition of entre- 
preneurs and the population.) 


TABLE 1—OBSERVED AND EXPECTED FREQUENCY 
DISTRIBUTION OF SAMPLE HINDU ENTREPRENEURS BY 
Caste RANKING 











Caste Ranking Observed Expected 
Frequency Frequency 
High castes 28 11.9 
Low- and outcastes 15 





Note: Calculated value of x? = 30.11. 


There is a significant positive relationship be- 
tween the caste ranking of Vizag Hindus, on the 
one hand, and education, income, occupational 
status, and perceived class and status on the 
other (Kanisetti Ramana). Accordingly, 11 
high-caste entrepreneurs indicated a high pater- 
nal economic status, 15 a medium status, and 
none a low status; 2 low-caste entrepreneurs a 
high status, 8 a medium status, and 4 a low 
status (calculated value of x? = 9.70). Partly as 
a consequence, entrepreneurs from twice-born 
castes ranked substantially higher than Sudras 
in average initial equity capital (Rs. 191,000 to 
Rs. 64,000), proportion with a bachelor’s de- 
gree (57 percent to 20 percent), and the propor- 
tion whose major previous occupation involved 
management responsibility (71 to 33 percent). 
(The calculated value of x? is significant at the 5 
percent level in all instances). The lesser socio- 
economic status, initial capital, educational 
achievement, and entrepreneurial and manage- 
ment experience of Sudra businessmen were 
significantly correlated with a lower level of 
median income or value-added (Nafziger 
1975). 

The Vaishya (mercantile) community, which 
was 3 percent of the Hindu population of 
Vizag, comprised 28 percent of the Hindu en- 
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trepreneurs. Major Vaishya families, because 
of their wealth, can provide the training, educa- 
tion, business experience, and capital invest- 
ment needed for the entrepreneurial develep- 
ment of their sons. If entrepreneurs are 
classified according to birthplace (whether 
in-state or out-of-state) and caste, the eight out- 
of-state Vaishyas ranked highest in paternal 
economic and occupational status, median edu- 
cation, median prior management experience, 
median initial capital, median value-added, 
median income, and the percentage who re- 
ceived the bulk of their initial capital from other 
family members. 

Each of the families of these eight entrepre- 
neurs had at least 7 business units in India 
(while four families had more than 20), During 
the colonial period, the families of the eight en- 
tered sectors of trade, finance and (in a few 
cases) manufacturing, in alien linguistic or re- 
ligious communities, that did not compete with 
British interests. The capital and business expe- 
rience amassed became the basis for sizable 
manufacturing ventures after Independence 
(1947), when government protected industry 
and favored indigenous enterprise. 

The country-wide network of firms owned by 
members of a major industrial family main- 
tained a ‘‘community of interest,” despite re- 
cent legislation abolishing the control of several 
companies by a single managing agency. Major 
families, because of their resources, knowl- 
edge, organizational skill and influence, were 
more likely to receive licenses for new en- 
terprises or materials, and were better able to 
take advantage of government schemes encour- 
aging small industry and regional dispersion. 


II. Birthplace 


Those born outside Andhra Pradesh, who 
comprised 33 percent of the entrepreneurs but 
only 6 percent of the population of Vizag, were 
substantially more successful as businessmen 
than those born within the state. Outside entre- 
preneurs were a select group, as those with little 
wealth and education tended to be thwarted by 
financial, psychological and linguistic barriers 
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to interstate migration. In addition, immigrants 
were more likely to reject local values, obliga- 
tions and sanctions which impeded rational 
business practices, and to receive educational 
and psychological benefits from the challenge 
of a new environment. 


HI. Family Status and Resources 

The 1969-70 average personal income of the 
entrepreneur divided by the number dependent 
upon his income was more than Rs. 2,000, sub- 
stantially above the all-India average per capita 
net national product, Rs. 589.3. The income 
and occupational status of the fathers was high. 
Accordingly, 20 percent of the fathers were in 
cultivation, 2 percent in agricultural labor, and 
78 percent in nonagriculture, compared to 50 
percent, 20 percent, and 30 percent respec- 
tively in India’s working population in 1951. 
(Nafziger 1975. The 17 Schumpeterian entre- 
preneurs or ‘‘innovators’’ had a higher caste 
and paternal economic status than sample entre- 
preneurs in general. Nafziger 1976.) 

The economic status of the father was closely 
related to the entrepreneurial success of the son, 
in part through the differential access to re- 
sources for his investment in education, train- 
ing, and plant and equipment. Although 63 per- 
cent of the male, population of Vizag District 
urban areas had not completed primary school, 
the median education of the entrepreneurs, who 
were all male, was some university. 

The extended family, because of its age com- 
position and size, frequently mobilized funds 
that the prospective entrepreneur would not oth- 
erwise have available. Sixty-one percent of the 
entrepreneurs indicated that a part of initial cap- 
ital was raised from other members of the fam- 
ily. Entrepreneurs with high paternal economic 
status had an average initial capital of Rs. 
319,000, compared to Rs. 66,000 for those 
with a low and medium economic status. (The 
calculated value of x? here and above are signif- 
icant at the 5 percent level.) 


IV. Comparative Data 
A number of studies of Indian industrialists 
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point to a concentration of entrepreneurial ac- 
tivity among the sons of the members of the 
large business houses, who represent a small 
fraction of the population (Nafziger 1971). Al- 
though James Berna remarks on the extremely 
varied backgrounds of sample industrialists in 
the state of Tamil Nadu, 41 of the 46 Hindu en- 
trepreneurs with some caste designation are 
from twice-born castes, and the rest are Sudras. 
A highly disproportionate number of the fathers 
of manufacturing entrepreneurs in Pakistan, 
which had a common history with India before 
1947, were from traditional business communi- 
ties while a low percentage of fathers were 
in wage employment or agriculture. This pat- 
tern would suggest, contrary to Papanek’s in- 
terpretation (1962), that the socioeconomic 
class status of entrepreneurs was high when 
compared to the population. Indigenous manag- 
ers of large public, foreign and private en- 
terprises in India also originate from a highly 
select portion of the population, as none of the 
fathers were laborers, only 10 percent were 
farmers (all of whom were farm operators or 
owners), and the rest were white-collar work- 
ers, government officials, business executives, 
professional men, and business owners (S. Ben- 
jamin Prasad and A. R. Negandhi). 

Other evidence suggests that this low degree 
of class mobility may also be found in much of 
the rest of the nonsocialist world. The propor- 
tion of fathers of Filipino manufacturing entre- 
preneurs from an upper socioeconomic position 
was 36 times that of the population (John Car- 
roll). Similarly, the fact that in Harris’ sample 
of Nigerian entrepreneurs, 56 percent of their 
fathers were in the nonagricultural sector com- 
pared to 21 percent of the Nigerian male popu- 
lation, and that in Alexander’s study of Greek 
industrialists, 54 percent of their fathers were 
big merchants, industrialists, professional men 
or business executives compared to 2 percent of 
the working population supports the contention 
that the socio-economic class of the entrepre- 
neurs was far above that of the population at 
large. (Nafziger, forthcoming 1977. The calcu- 
lated values of x” here and below are significant 
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at the 5 percent level.) 

Many students of development identify a 
“rigid? social structure with an underde- 
veloped economy, and a fluid social structure 
with a developed economy (Neil Smelser and 
Symour Lipset, Alexander). But there is no 
more evidence of upward mobility to business 
activity in the United States than in India. It is 
true that two-thirds of the sample entrepreneurs 
in Michigan studied by Collins and Moore de- 

scribed their early family life as poor or under- 
- privileged. But the only other choices were ‘“‘af- 
fluent’? or ‘‘well off.” Entrepreneurs may also 
have evaluated parental family income in terms 
of contemporary standards (the 1960’s) and in 
comparison with their own high level of eco- 
nomic well-being. The vast underrepresentation 
of Michigan sample fathers in unskilled, semi- 
skilled, clerical, sales and kindred work (24 
percent from the sample and 61 percent from 
the general labor force), together with the dis- 
proportional representation of fathers in busi- 
ness, executive, managerial, and official, farm 
ownership and managerial, and professional 
work (57 percent compared to 26 percent), 
points to median incomes substantially above 
the corresponding population of their period 
(Nafziger 1975). 

Executives in large corporations, who as a 
group enjoy higher remuneration and lower 
risk, are likely to originate from an economi- 
cally more select portion of the population than 
medium-scale industrial entrepreneurs (Collins 
and Moore). The U.S. business elite in 1952 
was comprised largely of ‘‘the sons of men of 
relatively high occupational status, the sons of 
business and professional men.” Among the fa- 
thers of this elite, the number of executives or 
owners of larger businesses was eight times its 
proportion within the general population, while 
the number of unskilled or semiskilled laborers 
was one-sixth its percentage in the population 
(Lloyd Warner and James Abegglen). There is a 
rough parallel between the position in the busi- 
ness establishment of white Protestants of west- 
ern European origin in the United States to that 
of high-caste Hindus in India, and of Black 
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Americans to Indian untouchables. 

Entrepreneurs in Nigeria, Greece, and Michi- 
gan underwent, in the aggregate, an intergen- 
erational upward movement (i.e., from father to 
son) in occupational status and material level of 
living. However, the fact that the socioeco- 
nomic status of the entrepreneurs was higher 
than that of their fathers does not conflict with 
the evidence that the paternal economic status 
of entrepreneurs was higher than that of the 
population as a whole. 

The foregoing discussion should make clear 
that the heroic model of the entrepreneur pre- 
sented by previous empirical studies resulted 
from the types of questions posed. Although the 
data indicating the upward social and economic 
mobility of industrialists compared to their fa- 
thers are useful, this exclusive focus detracts 


from the considerable contrast between the so- 
cioceconomic class background of entrepreneurs 


and that of the general population. This sug- 
gests that industrial business activity, rather 
than being a path for substantial upward socio- 
economic mobility, is a way of maintaining or 
defending privileged status, and enhancing or 
consolidating the high economic position of the 
farnily. , 
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Information Costs, Corporate Hierarchies, and 
Earnings Inequality 


By CHRISTOPHER CLAGUE* 


The bulk of economic theory has rested on 
the assumption of perfect information. Com- 
bined with pure competition, its natural ally, 
perfect information leads to the conclusion that 
a worker’s earnings correspond to his produc- 
tive contribution. This has been one of the mes- 
sages of economics which the man in the street 
finds most difficult to swallow. He is quite 
skeptical that the corporate accountant making 
$80,000 a year is ‘‘really worth’’ ten times as 
much as the ordinary laborer whose annual 
earnings are only $8,000. One of the advan- 
tages of incorporating information costs expli- 
citly into the theory of the earnings distribution 
is that it provides a coherent explanation for the 
man-in-the-street’s skepticism. 

Information costs have played a prominent 
role in recent theories of labor market phenom- 
ena: search theories of unemployment, theories 
of statistical discrimination, the theory of job 
market signals (Michael Spence), the lemons 
principle (George Akerlof 1970), and others. 
The present paper will be concerned with the 
distribution of lifetime earnings, and to keep the 
topic manageable I will ignore racial and sexual 
discrimination. I will also assume that all em- 
ployment is in the private sector. 

Despite the work on information costs, the 
notion that earnings correspond to marginal 
productivity in the long run (apart from discrim- 
ination, labor unions, and other imperfections 
frequently held to be unimportant) is widely ac- 
cepted in the economics profession. At the least 
we can say that it appears in textbook discus- 
sions of the earnings distribution anc in much of 
the writing of the human captial school. It 
seems worthwhile, therefore, to spell out the 
reasons why earnings may not be fully ex- 
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plained by marginal productivity in a world of 
imperfect information. 

The general topic of this paper has been 
treated by David Starrett and also to some ex- 
tent by Akerlof (1976). This paper differs from 
theirs in that our attention will be focused 
mainly on the role of corporate hierarchies in 
the earnings distribution. Interest in corporate 
hierarchies grows naturally out of a concern 
with information costs. The very existence of 
the firm is attributable to transactions costs, as 
Ronald Coase showed in 1937. More recently 
the existence of hierarchies within firms has 
been explained with the concepts of bounded 
rationality, opportunism, information impact- 
edness, and other concepts based on infor- 
mation costs (see Oliver Williamson and 
references cited therein). 

The first point to note about corporate hierar- 
chies is that some of them are successful and 
others are not. The ingredients of success in- 
clude the recruiting of high quality personnel, 
but I would submit that another feature of suc- 
cessful corporations, which has perhaps re- 
ceived too little attention from economists, is an 
atmosphere within the organization that might 
be called esprit de corps. Esprit de corps would 
not be important were it not for the information 
costs involved in monitoring employee per- 
formance (see the discussion of team spirit in 
Armen Alchian and Harold Demsetz, pp. 
790-791 and the discussion of atmosphere in 
Williamson, pp. 37-39). 

I will now make some empirical assump- 
tions: 

1) The creation of esprit de corps within a 
corporation takes time and is chancey. 

2) The probability of its creation and its 
expected intensity are positive functions of the 
competence and conscientiousness of the em- 
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ployees. 

3) Esprit de corps is maintained and 
strengthened, other things equal, by the suc- 
cessful performance of the corporation. 

4) Corporate performance is positively re- 
lated to esprit de corps and to employee compe- 
tence. 


5) Competence and conscientiousness 


tend to be positively correlated across individu-’ 


als. In the absence of empirical support for this 
assumption, I would offer a plausible psycholo- 
gical proposition: competent people find more 
self-fulfillment in performing up to their capaci- 
ty than do incompetent people. In addition, 
competence and conscientiousness may each be 
positively correlated with social class and hence 
with each other. l 3 

The interesting question of how the increased 
net revenues from improved corporate perform- 
ance are allocated among employees and stock- 
holders will be addressed below. For the mo- 
ment let us simply assume that improved 
performance leads to higher earnings for all em- 
ployees in the corporation, The above assump- 
tions lead to a picture of the private sector of an 
economy in which some people work in cor- 
porations with high esprit de corps, others in 
corporations with less, and some in types of 
economic activities where close monitoring of 
employees is possible and esprit de corps is un- 
necessary. Those working in corporations with 
high esprit de corps will tend to be above 
average in both conscientiousness and compe- 
tence. The existence of the phenomenon of 
esprit de corps tends to widen earnings dif- 
ferentials. 

Another empirical assumption which may be 
reasonable is that in many circumstances there 
are positive interactions from putting highly 
competent people together. This is certainly not 
always the case. There may be little advantage 
to combining high-quality janitorial services or 
even high-quality secretarial services with 
highly competent executives, but it seems plau- 
sible that there are positive effects on learning 
from putting high-calibre management trainees 
with high-calibre middle managers and the lat- 
ter with high-calibre executives. Where this 
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positive interaction occurs, successful corpora- 
tions will take advantage of it and it will further 
widen earnings differentials. 

Those excluded from the productive organi- 
zations may be initially only slightly less pro- 
ductive on average than those included. But 
they are not exposed to opportunities to pick up 
useful skills and they may pick up unproductive 
traits from ‘their fellow-workers (Peter 
Doeringer and Michael Piore). The dual labor 
market literature gives a variety of reasons to 
explain why escape from secondary jobs is dif- 
ficult. The result is that small differences in 
productive potential can easily become mag- 
nified. 

In sum, there is a beneficent circle in some 
corporations leading from high salaries to high- 
quality people to esprit de corps and extra on- 
the-job learning to high revenues and back 
again to high salaries. Can the extra earnings be 
competed away by the creation of rival organi- 
zations? The limitations of competition derive, 
once again, from information costs, at least in 
part. The successful corporation may have tech- 
nological secrets or brand loyalty. Recall also 
that the creation of another organization with 
esprit de corps takes time, is chancey, and 
requires reasonably high-quality employees. 

Now let us return to the question of who re- 
ceives the benefits of superior corporate per- 
formance.With considerable decision-making 
power resting with the top management, ob- 
viously the stockholders need be given only part 
of the gains. The goals of top management in- 
clude their own salaries, their working condi- 
tions, their power and prestige, and perhaps 
esprit de corps within the organization. In pur- 
suit of these goals, top management will pay 
rather high salaries all along the line. This facil- 
itates recruiting the kind of people who contrib- 
ute to esprit de corps and it makes life more 
pleasant for managers themselves (assuming the 
managers are themselves competent and do not 
fear competence among their hierarchical infe- 
riors), In addition, top management will be 
especially generous to itself and to those in the 
upper portions of the hierarchy. Their salaries 
may easily be substantially higher than are „. 
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required either to induce people within the orga- 
nization to accept the superior positions or to 
recruit junior people to the organization. (An 
interesting discussion of corporate salaries, em- 
phasizing the normative character of past expe- 
rience and the role of corporate growth in mana- 
gerial motivation, is contained in Robin Marris, 
pp. 89-107.) 

Let us contrast this picture of earnings in- 
equality with that which would occur under per- 
fect information. In such a world a person’s 
productivity (and earnings) would depend on 
his ability and on his willingness to acquire 
training, both in school and on the job. Such a 
theoretical framework leaves no room for a 
worker characteristic that is extremely impor- 
tant to employers in the real world—the work- 
er’s willingness to perform well even when he 
is not being closely monitored. In my opinion 
the role of ability has usually been exaggerated 
in nonradical! economists’ discussions of earn- 
ings inequality, and the roles of chance and 
conscientiousness have been underemphasized, 
both of these being consequences of insufficient 
attention devoted to information costs. 

It is obvious that in the presence of informa- 
tion costs a person’s earnings will not normally 
correspond to the set of productive traits that he 
brings to the labor market. (I use the phrase 
‘productive traits”? in place of ‘‘ability.’’ It 
refers to characteristics of workers when they 
first enter the labor force.) A person's earnings 
may be thought of as the sum of a stochastic 
term and a set of variables representing his 
productive traits. Let us call this proposition 
number one. It will probably be readily ac- 
cepted. It may be regarded as trivial, but I will 
try to show later that it has some implications 
which are not always appreciated. 

A second proposition, which is more con- 
troversial, is that the stochastic term is posi- 
tively correlated across individuals with a com- 
posite index of productive traits. (This index of 
productive traits is a prediction of lifetime earn- 
ings in a world in which the phenomena of 


‘Radical economists have made this point. See, for exam- 
ple, Samuel Bowles and Herbert Gintis. 
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esprit de corps and corporate market power 
were absent.) Another way of stating the propo- 
sition is that more productive individuals re- 
ceive on average a quality bonus. The reasons 
for thinking this quality bonus exists have been 
sketched above. People with above-average 
competence and conscientiousness reinforce 
each other’s productive performance, especially 
in a world where information costs are of pri- 
mary importance. In qualification to this argu- 
ment, it must be mentioned that imperfect infor- 
mation about individuals’ performance and 
potential frequently leads to the payment of 
identical salaries to people doing very different 
amounts of work. 

In the rest of this paper, the statements made 
will hold if proposition 1 alone is true, but they 
will gain added force if proposition 2 is also 
correct. 

Why is it important to acknowledge the role 
of imperfect information in the theory of the 
earnings distribution? First, it affects one’s in- 
terpretation of observed earnings inequality. An 
individual with very high earnings would be ex- 
pected to have a positive stochastic term. Morz- 
over, the inequality in earnings exceeds the in- 
equality in the index of productive traits. 
Recognition of this fact would affect one’s pre- 
dictions about the size of the effects of demo- 
graphic changes on the earnings distribution 
(Clague). Second, I think that in the popular 
mind the principle of payment according to 
social contribution has some ethical appeal. The 
attitude of the man in the street toward the jus- 
tice of redistribution is affected by his percep- 
tion of the relative importance of chance, pro- 
ductive traits, and the quality bonus in 
determining earnings inequality. Third, the 
economist’s analysis of the tradeoff between ef- 
ficiency and equity in designing the income tax 
is affected by the presence of stochastic ele- 
ments in the earnings function. This point will 
require some elaboration. 

The recent literature on the optimal income 
tax (James Mirrlees, Ray Fair, Anthony Atkin- 
son, Edmund Phelps, and Martin Feldstein) as- 
sumes that earnings are identical with the value 
of marginal product. The utility of individuals 
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is a function of consumption and leisure (which 
may be interpreted as the opposite of effort), 
and social welfare is a function (which may be 
more or less egalitarian) of individual utilities. 
The income tax function is selected so as to 
maximize social welfare. The optimal tax 
schedule depends on the individual utility func- 
tion, the egalitarianness of the social welfare 
function, and the distribution of ability. The 
resulting tax structure normally provides a min- 
imum income guarantee and is progressive in 
the average sense; under typical assumptions, 
however, the average tax burdens are rather low 
and the marginal rate may fall as income rises. 

I would like to suggest that the introduction 
of a stochastic term into the earnings function 
would make the optimal tax function more pro- 
gressive in a marginal sense—that is, it would 
increase the second derivative of the tax func- 
tion. Since the subject matter is too complicated 
for rigorous argument here, Iwill sketch an intu- 
itive justification for the proposition. 

Suppose the various functions were such that 
the optimal tax schedule in the absence of a 
stochastic term in the earnings function, were 
characterized by a lump sum grant and a con- 
stant marginal tax rate.? Now consider an in- 
crease in the marginal rate for upper income 
groups, combined with a reduction of the 
marginal rate to zero for a certain interval of the 
income distribution, starting at the breakeven 
point of the negative income tax. This would re- 
distribute income from upper income groups to 
those just above the breakeven point. The 
change in the marginal rates would provide ad- 
ditional work incentive to the latter group and 
reduced work incentive to upper income receiv- 
ers. These effects will be offset to some extent 
by income effects, but let us suppose for the 
sake of argument that the income effects are 
small enough to leave the pattern of incentive 
changes as described above. The nonstochastic 
earnings function, by hypothesis, makes the tax 


?The marginal tax rate on the very highest income earned 
should be zero (Phelps, p. 349) but we will disregard this in 
our example. 
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change undesirable. The loss in output weighs 
more heavily in the social welfare function than 
the redistribution. But if the earnings function 
were stochastic, the lost output from the upper 
income groups would be less than their loss in 
gross income, and this might tip the balance in 
favor of the redistribution. 

This paper has been concerned with the role 
of information costs and corporate hierarchies 
in the theory of the earnings distribution. I have 
suggested that there is a beneficent circle in suc- 
cessful corporations running from high salaries 
to high-quality people to esprit de corps and 
extra on-the-job learning to high revenues and 
back again to high salaries. People with less 
productive traits tend to be left out of this circle 
and as a result earnings differences are wider 
than they would be in its absence. To put the 
point another way, people with more productive 
traits receive on the average a quality bonus 
which would not exist in the absence of the phe- 
nomena of esprit de corps and corporate market 
power. 
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ECONOMIC PROBLEMS CONFRONTING HIGHER 
EDUCATION 


Financing Public Higher Education 


By WALTER ADAMS* 


The expert may explain why things happen, may 
even predict what will happen if all the assump- 
tions can be held in place. But for all his science 
he cannot tell you how to make those decisions 
which require the weighing of competing claims 
and aspirations and values. 

When the whirring of computers and the chat- 
ter of committees is done. . . do not expect the 
refinement of specialization to solve the ultimate 
problems which all experts deposit on the door- 
step of wisdom. 

—-Kingman Brewster, Jr. 


This is not a time of ebullient optimism for 
higher education. Like the economy, the in- 
dustry is in recession. Individual institutions are 
squeezed by escalating costs and lagging reve- 
nues; administrators are tormented by ‘‘finan- 
cial stringency’’; and the Carnegie Commission 
speaks darkly of “The New Depression in 
Higher Education.” 

The industry, it is widely believed, was over- 
built and oversold during the golden 1960’s, 
only to be overtaken in the 1970’s by adverse 
demographic factors, changing life styles, pop- 
ular disenchantment, and rampant cost infla- 
tion. Roseate expectations, so runs the argu- 
ment, turned out to be a delusion: a more 
educated populace did not in fact pave the way 
to the Great Society; universities did not in fact 
hold the key to the solution of complex societal 
problems; and going to college was not a sure 
ticket to financial success. Therefore, according 
to the conventional wisdom, the current reces- 
sion in higher education may well be a secular, 
not a cyclical phenomenon. 


*Distinguished University Professor, Michigan State 
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This diagnosis, I submit, is inaccurate and 
alarmist. Its policy implications for financing 
public higher education are misleading. 

1. Demand projections for higher education 
are as naive as exponential population fore- 
casts. Some examples should make the point: 

(a) In 1949, Seymour Harris predicted a 
serious oversupply of college graduates by the 
1960’s. He based this prediction on a blithe ex- 
trapolation of the experience of the early 
1940's. 

(b) In 1961, the Bureau of Labor Statistics 
(BLS) forecast a 100 percent increase in the de- 
mand for scientists and engineers in R&D em- 
ployment by the 1970’s. The increase turned out 
to be 39 percent instead of 100 percent. The BLS, 
it seems, had overestimated probable demand 
and underestimated the growth in supply. 

(c) The late Alan Cartter, perhaps the most 
expert forecaster of enrollment trends and de- 
mand for faculty, came to regard his own pre- 
dictions as progressively less reliable. His 
1964-66 projections were 1-2 percent off; his 
1968-69 projections were 4—5 percent off; and 
his 1970-71 projections were 7—10 percent off. 

(d) Contrary to expectations, total enroll- 
ments in 1975-76 increased by 9.4 percent over 
the previous year, the sharpest such increase 
since the booming 1960’s, leaving many insti- 
tutions poorly prepared to deal with the unan- 
ticipated influx of students. And, as if to con- 
found the experts, this year’s enrollment is 
again up by 4.5 percent, i.e., by half a million 
more students than were counted in last year’s 
surprising total. . 

The moral is clear: demographic trends, in- 
come elasticities, and similar factors, however 
accurately they may be calculated, are not auto- 
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matic or mechanistic determinants of college 
participation rates, and hence of total enroll- 
ments. Moreover, the present cannot be safely 
extrapolated into the future. Forecasters, there- 
fore, must be mindful of the simple truism that 
tomorrow will not necessarily be the same as 
today. 

2. The demand for higher education, espe- 
cially public higher education, has both a ‘‘nat- 
ural’ and an “artificial’’ component. The first 
may be subject to autonomous market forces 

` and the iron laws of Friedmanesque economics. 
The second is a derived demand, dependent on 
the preference and priority schedules of govern- 
mental units, and operating in accordance with 
Say’s Law: the greater the level of state and fed- 
eral support, the greater the demand for higher 
education (and, incidentally, the more reassur- 
ing the financial health of the higher education 
industry). 


Two observations deserve particular empha- 
sis here: 

(a) The ‘‘autonomous’’ demand compo- 
nent, one would suspect, is highly sensitive to 
prevailing prices, whether they are shadow 
prices or actual prices. Yet, in spite of the fact 
that students today are charged almost twice as 
much for a college education as they were a 
decade ago—a price increase half again as large 
as the rise in the general price level—it is re- 
markable that enrollments have not in fact de- 
clined. Of course, it is impossible to determine 
to what extent the observed price escalation has 
dampened the potential growth of demand for 
higher education, 

(b) The ‘‘artificial’? demand component, 
i.e., state and federal support for higher educa- 
tion, has increased since World War II, at least 
when measured as a percentage of total personal 
income. State support has moved sympathet- 
ically with rising enrollments, but federal sup- 
port has responded primarily to national prob- 
lems and crises. Thus, the aftermath of World 
War II, the Korean War, and the Vietnam War 
witnessed a sizable increase in student aid in the 
form of veterans’ benefits. The civil rights revo- 

lution brought into being the Basic Opportunity 
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Grants for low-income students. The launching 
of the Sputnik triggered a spectacular infusion 
of funds for training, research and construction. 
But, as the Carnegie Foundation for the Ad- 
vancement of Teaching points out, ‘‘after the 
initial response, the amount of money that was 
provided either declined or stabilized as the na- 
tional concern for such problems either declined 
or stabilized.” 

Two examples illustrate this volatility of fed- 
eral support: in terms of constant dollars, fed- 
eral expenditures for graduate fellowships in- 
creased from roughly $35 million in 1960-61 to 
a peak of roughly $250 million in 1967-€8, 
only to drop precipitously to $50 million in 
1974-75. Similarly, federal construction loans 
and grants rose from roughly $11 million in 
1953-54 to a peak of $1,500 million in 
1967-68, only to fall to $210 million in 
1974-75. 

The implications are clear. In the 1960’s the 
government decided, as a matter of national pri- 
ority, to win the international competition for 
the conquest of outer space. It made the neces- 
sary commitment of resources to that end. If 
and when it decides that a similar program of 
investment in human capital and the mobiliza- 
tion of our research talent is required to cope 
witn today’s formidable challenges—energy, 
environment, health, the cities, coexistence 
and, indeed, the problem of human survival— 
we would quickly find that the surplus of 
trained manpower is in reality a deficit, and that 
our universities suffer not over- but under- 
capacity. A new ‘‘Manhattan Project’’ to revi- 
talize the nation’s intellectual, scientific, tech- 
nological and economic capability would 
quickly convert a demonstrable need into effec- 
tive demand for the services of higher educa- 
tion. This is a matter of public choice and gov- 


ernment priorities, and not of divine will or 
natural law. 


3. State appropriations for higher education 
have shown a long-term increase, but appropri- 
ations are unduly influenced by the cyclical 
fluctuations of the economy. 

(a) In some state budgets, according to 
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Carol VanAlstyne, ‘‘The share for higher edu- 
cation has declined from peak levels, but the 
absolute number of dollars appropriated in the 
last two years has increased in 49 of 50 states, 
representing a net increase for all states of 29 
percent. Inflation has wiped out about two- 
thirds of the increase, but even so, real dollar 
support has increased about 10 percent for all 
states, with 44 of the 50 states showing real 
increases.” 

(b) Nevertheless, the budget policy of 
many states is perversely tied to the business 
cycle. Under constitutional constraint to main- 
tain an annually balanced budget, these states 
tend to increase expenditures in good times 
(when revenues are relatively ample) and to cut 
expenditures in bad times (when revenues are 
sagging). Thus, during the recent recession, ac- 
cording to one estimate, the states reduced an- 
nual expenditures by $3.5 billion, cut back or 
postponed capital outlays by $1 billion, and 
raised’ taxes by about $3.5 billion. Such per- 
verse action not only tends to compromise the 
effectiveness of federal contracyclical policies 
(as it did in the 1930’s), but to wreak havoc 
with the maintenance of traditional state ser- 
vices. It has a disproportionately adverse im- 
pact on higher education which, in periods of 
recession, must compete for increasingly scarce 
expenditure dollars with the abnormally grow- 
ing needs of welfare, relief, and similar social 
services. It is a competition in which higher ed- 
ucation, perceived as a luxury, is not likely to 
fare very well. 

The implication is again clear: the constitu- 
tional mandate for annually balanced state 
budgets should be replaced by a requirement for 
budgets balanced over the period of a business 
cycle. Budget stabilization funds should be es- 
tablished which would assure the maintenance 
of needed services, including higher education, 
during lean years with revenues accumulated 
during fat years and saved for precisely that 
purpose. 

4. The half-hearted commitment of the fed- 
eral government to higher education, and cur- 
rent methods of financing it by the states, tend 
to undermine a central function of public higher 
education, viz. to serve as an instrument of ver- 
tical mobility in a democratic society. This is 
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especially so in periods of rapidly rising prices 
for tuition and auxiliary services. 

In contrast to Europe, American state univer- 
sities and particularly the land-grant colleges 
were founded on a radical concept. They were a 
challenge to the old order and declared for a 
new kind of education—education for the peo- 
ple as a whole, not the privileged classes alone. 
They were to provide education for the sons and 
daughters of the nation’s yeomanry whose 
access to the elite private institutions was 
blocked by financial entry barriers. These insti- * 
tutions, in the words of Joseph R. Williams, the 
first president of Michigan State University, 
were to be “‘good enough for the proudest and 
cheap enough for the poorest.’’ They were to 
extend the possibility of higher education to the 
economically underprivileged, while providing 
training in an ever-widening span of fields and 
bringing the fruits of university research to the 
nation’s fields and factories. In this way, the 
public institutions were to serve society and to 
make vertical mobility more than just an Ameri- 
can dream. 

Although the state universities, land grant 
colleges, and lately the community colleges ` 
have undoubtedly contributed to this goal, it is 
nevertheless true that the recent escalation in tu- 
ition levels has detracted from their achieve- 
ments. So has the regressive financing of public 
higher education. As Theodore W. Schultz 
points out, ‘‘the financing of higher education is 
in general quite regressive . . . because it adds 
to the value of the human capital of those who 
attend college relative to those who do not go to 
college, because it increases the lifetime earn- 
ings of college graduates in part at the expense 
of others, and closely related, because higher ed- 
ucation provides educational services predomi- 
nantly for students from middle and upper in- 
come families and a part of the cost of these 
educational services is paid for by taxes on poor 
families.” In short, says Schultz, ‘‘the financ- 
ing is such that substantial amounts of valuable 
assets are being transferred by society to a par- 
ticular intellectually elite set of individuals.” 
(In his study of the ‘‘grants economy,” the seg- 
ment of the economy which deals with one-way 
transfers of exchangeables, Kenneth Boulding~ 
comes to the same conclusion. Subsidies to the 
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State universities, he says, ‘‘aid the rich and the 
middle class.’’) 


TABLE 1-—-INCIDENCE OF REVENUES AND HIGHER 
EDUCATION EXPENDITURES BY 
INCOME 
Groups IN MICHIGAN, 1970 





Distribution of 
State and Distribution ‘‘Specific Goods’’ 


Income Local Taxes of State and Benefits of 
Brackets asa Local Tax Higher Education 
(000’s of Percentage Burden Expenditures 
-> Dollars) of Income (Percent) (Percent)! 
Under | 49.36 1.07 1.07 
1-2 19.14 2.00 1.22 
2-3 15.47 2.05 .92 
3-4 13.82 2.21 2.98 
4-5 12.90 2.44 2.71 
5-6 12.16 2.90 4.88 
6-7 12.03 3.65 5.24 
7-8 11.12 4.60 6.25 
8-9 10.63 5.50 6.99 
9-10 10.27 5.78 6.78 
10-12 10.13 12.60 14.79 
12-15 9.41 16.50 17.03 
15-25 8.56 26.09 23.29 
Over 25 7.75 12.60 5.84 
99.99 99.99 





~ Source: Douglas B. Roberts, Incidence of State and Local 
Taxes in Michigan (Michigan State University, unpublished 
Ph.D. dissertation, 1975}, and Donald M. Peppard, Jr., 
Public Expenditures Incidence in Michigan, 1970 (Michigan 
State University, unpublished Ph.D. dissertation, 1975). 

“Specific goods” benefits are defined as privately 
captured benefits accruing to students and their families. 


Table | illustrates the point with respect to 
the State of Michigan. It shows that, except for 
the top income bracket, the distribution of 
higher education benefits is even more regres- 
sive than the regressive state and local tax sys- 
tem. Consistent with this finding, the National 
Commission on Postsecondary Education re- 
ports that, for the nation as a whole, the college 
“participation rates for 18-24 year olds whose 
family income is $10,000 or more is twice the 
rate of those from families with annual incomes 
of less than $10,000. The total number of stu- 
dents from families with incomes under 
$10,000 would have to increase 50 percent 
beyond the 1972 level to reach the same partici- 

pation rate as the entire traditional college-age 
T population.” The Commission also reports 
that, in 1972, 64 percent of all undergraduates 
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from the $25,000-plus family income bracket, 
and 75 percent of all students in the $15-25,000 
family income bracket, were enrolled in pubiic 
institutions. W. Lee Hansen and Burton Weis- 
brod reach the same conclusion. ‘‘Public higher 
education subsidies,” they say, “‘go over- 
whelmingly to young people from middle and 
upper income families.’’ In short, the available 
evidence leaves little doubt about the unequal 
distribution of benefits among income groups 
from public expenditures on higher education. 

What, then, are the policy implications? As- 
suming that it is our goal to promote vertical 
mobility through greater access to higher educa- 
tion, as well as to promote greater distributional 
equity in revenue/expenditure patterns, the fol- 
lowing measures would constitute steps in the 
right direction: (a) correction of the mono- 
tonically and significantly regressive state and 
local tax systems—a measure which can, of 
course, be justified on broader social welfare 
grounds; (b) the adoption at public colleges and 
universities of tuition schedules, calibrated pro- 
gressively to family income; (c) added induce- 
ments for qualified low-income students to at- 
tend college, including the offer of ‘‘full ride” 
privileges normally reserved to talented ath- 
letes; (d) creation of an educational bank, pri- 
marily to relieve financial pressures on the 
lower middle class, which would lend any qual- 
ified student the full cost of his/her education 
under conditions of lifetime repayment through, 
for example, a surcharge on the income tax. 
The adoption of some such a loan proposal, as 
Boulding suggests, would mean ‘“‘treating edu- 
cation as a rather peculiar kind of investment, 
which it is, and hence getting it out from under 
the pure grants economy.’’ It would also correct 
some of the distributional inequities inherent in 
the current method of financing higher educa- 
tion. 

Conclusion. In sum, I submit that the reports 
of the imminent secular decline in higher educa- 
tion are somewhat premature. If that decline oc- 
curs, it will not be the result of natural, inevita- 
ble, or inexorable forces. Rather, it will reflect 
a lack of vision, an absence of leadership, and a 
failure of will. The fault will lie not in our stars, 
but in our values and priorities. 


The Benefits and Burdens of Federal Financial 
Assistance to Higher Education 


By Ear F. CHEIT* 


For more than a century, the federal govern- 
ment has been an important investor in higher 
education. In the dismal Civil War year 1862, 
the federal government, through the Land Grant 
Act, made available to the states over [I mil- 
lion acres of land ‘‘to promote the liberal and 
practical education of the industrial classes in 
the several pursuits and professions of life.” It 
was an act that moved Andrew D. White, first 
president of Cornell University, to say: ‘‘Since 
the Romans quietly bought and sold lands on 
which the Carthaginians were encamped in the 
neighborhood of the Eternal City, there has 
been no more noble exhibition of faith in the 
destiny of a republic.” It was only the begin- 
ning of a long-term, incredibly successful na- 
tional investment. 

Gradually, as the nation’s need for the prod- 
ucts of that investment grew, the federal gov- 
ernment became a consumer of higher educa- 
tion as well. It bought research, specialized 
services and, through student aid, instruction. 
But unlike governments in some countries and 
unlike other supporters of education in this 
country—the states, students, and private 
donors—the federal government showed little 
inclination to control the colleges and univer- 
sities its investments and purchases helped to 
fund. Even in World War IJ, when the federal 
government urgently needed educational insti- 
tutions for research and instructional services, it 
extended its role as consumer, but except for 
the service academies, it avoided the role of 
controller. 

Since World War II, partly in response to the 
urging of college and university officials, the 
federal government greatly expanded its role as 
consumer and investor by taking financial re- 


*Dean, School of Business Administration, University of 
California, Berkeley. 
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sponsibility for: 1) the promotion of equal op- 
portunity; and 2) the support of research and 
graduate instruction. Large amounts of money 
have been involved. Federal outlays relating to 


higher education rose from $500 million in __ 


1951-52 to an estimated $10.1 billion in 1976, 
from .15 percent of the nation’s GNP to .62 
percent. 

From time to time the leaders of higher edu- 
cation became worried that federal funds would 
bring federal control. When the issue arose, 
they spoke up. They wanted indirect costs re- 
covered for research to come in flexible form so 
that they could allocate it. Some opposed insti- 
tutional grants in the 1972 Amendments to the 
Higher Education Act because in this form, fed- 
eral money might weaken the autonomy of col- 
leges. For similar reasons, many of them 
worked to block the recommendation of the Na- 
tional Commission on Financing Post-second- 
ary Education that the federal government 
gather unit cost data on colleges and 
universities. 

When it came to getting federal money, John 
Gardner once recalled from his service as Sec- 
retary of the Department of Health, Education 
and Welfare (HEW), that college and university 
presidents were particular. The method they 
most preferred was what he called ‘‘leave it on 
the stump.’’ 

There is moss on the stump today. In the last 
ten years, the process of getting and using fed- 
eral funds has become increasingly burden- 
some. As a result, an important, agreeable pa- 
tronage has degenerated into an adversary 
relationship. A few institutions have publically 
refused to bend to the federal will—Brigham 
Young University, Hillsdale College, and Wa- 
bash College, for example. In a full-page adver- 
tisement, the presidents of four universities 
in Washington, D.C.—American, Catholic, 
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\ George Washington, and Georgetown—de- 
clared the need for independence from increas- 
ing federal control. The Presidents of both Har- 
vard and Yale warned their alumni and friends 
that in its evolving form, federal patronage 
poses a serious threat to higher education, one 
of the most serious threats of the next several 
decades. 

Most leaders of higher education have pro- 
tested among themselves, though not publicly. 
They are concerned about the problem, but 

“seem to be in conflict about joining a public 
fight over federal control. Why in conflict about 
such an important principle? Because the issue 
has evolved from objectives about which there 
is little or no disagreement; because the benefits 
of federal financial assistance obviously exceed 
its burdens; and because these same college of- 
ficials are still seeking more federal funds. 

Four developments shape the new situation: 

1) The federal government has extended its 
role to controller. Federal money has always 
carried with it regulation to assure that program 
purposes were followed, and that money was 

_ legally used. As a basis for regulation, both 
concepts have been extended. The concept of 
legal use has been extended to include non- 
discrimination and affirmative action. The con- 
cept of program purpose has been enlarged to 
mean that federal financial assistance to one 
program purpose subjects any other purpose to 
regulation. . 

The process began in the mid-1960’s. Fed- 
eral authority was extended through the en- 
forcement language of important civil rights 
and equal opportunity legislation. Thus the 
Civil Rights Act (1964) provided: 


Each Federal department and agency which is 
empowered to extend Federal financial assis- 
tance to any program or activity ... is author- 
ized and directed to effectuate the provisions of 
Section 601 [on nondiscrimination] with respect 
to such program or activity by issuing rules, reg- 
ulations, or orders ... 


Executive Order 11246 (1965), moving be- 
yond the Civil Rights Act, extended federal au- 
thority beyond nondiscrimination in the condi- 
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tions of work on a specific program or activity. 
It prohibited discrimination on the basis of race, 
color, religion or national origin on all work 
being done by a contracting agency. In addi- 
tion, it required a program of affirmative action. 
Nondiscrimination on the basis of sex was 
added by Executive Order in 1967. Complaints 
filed under this new authority provoked the first 
enforcement of the affirmative action require- 
ment. 

As the regulations and court decisions began 
to take effect in the early 1970’s, the colleges 
and universities were being moved to another 
stage of regulation by passage of the Buckley 
Amendment (1974). Its nominal effect was to 
authorize student access to educational records. 
Its main significance is that it further establishes 
the federal role of controller, explicitly condi- 
tioning federal funding on actions not con- 
nected with the program being funded. 

In the meantime, the colleges have been 
brought under an increasing number of other 
socially mandated programs relating to condi- 
tions of work and internal operations, such as 
the Occupational Safety and Health Act, and 
the Employment Retirement Income Security 
Act. 

The process is moving toward a new stage. 
The psychological set of enforcement and con- 
trol is extending through the whole range of 
federal relationships with colleges and universi- 
ties. Now even without a change in statutory 
requirements, such as in administration of re- 
search grants by HEW, there is a new posture of 
regulation and control. 


2) Bureaucracy is the mechanism of con~ 
trol and its intrusion into college and university 
life kas been disruptive and expensive. Jus- 
tice Brandeis’ admonition that ‘‘the greatest 
dangers to liberty lurk in insidious encroach- 
ment of men of zeal, well meaning but without 
understanding’’ is no longer just a favorite of 
the business press. Colleges and universities are 
not strangers to bureaucracy but the impact of 
the new laws created a large campus corps of 
instant Jeffersonians. Critics charge that the 
new regulators are uninformed, cumbersome, 
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and hostile. They require the gathering of 
useless data; they cause long inexplicable de- 
lays; they play ‘‘cat and mouse’’ games over 
enforcement; they conduct endless reviews. 
Sometimes, after periods of indecision the deci- 
sions they do make are uninformed about the 
educational process. It has apparently come as 
news to some GS 12’s that a library is needed 
for research. 

A second concern about bureaucracy is that, 
checked neither by market forces nor by policy, 
it moves on inexorably. The process of control 
is extending. Principal investigators, for exam- 
ple, now face intensive ‘‘disallowance audits’’ 
of their research administration. 

Bureaucracy can also move vindictively. A 
Change magazine survey produced confidential 
responses from officials whose institutions had 
suffered under an arbitrary order but did not 
publically complain for fear that a new one 
would be issued. , 

Finally, it is expensive. At U.S. Senate Sub- 
Committee hearings on the issue, one college 
president was quoted as saying: ‘‘Everytime I 
have to hire a lawyer, I have to turn down an 
appointment of one Associate Professor.” No 
one knows the exact cost. A study by the Amer- 
ican Council on Education (ACE) found that a 
sample of institutions spent one to four percent 
of their operating budgets on socially mandated 
programs and that these costs are rising, but the 
study included programs beyond those involv- 
ing the regulation issue. 

In addition to the expense of dealing with the 
rules, there are costs in creating the kind of in- 
ternal organization required by the external 
bureaucracy. This added cost is changing the 
environment of colleges and universities, and 
not for the better. 

3) Federal control is growing, but federal 
financial assistance is declining, both in rela- 
tive importance to institutions and in total real 
dollars appropriated. In recent years, as Figure 
1 shows, the portion of federal funds repre- 
sented in institutional income has dropped 
sharply from 23.1 percent in 1963-64, to 15.7 
percent in 1973-74. Ironically, the worry about 
weakened institutional autonomy is proving 
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true without the balm of institutional grants and 
with relatively less federal money in the school 
budget. 
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FIGURE 1. CURRENT FUND INCOME FROM FEDERAL 
SOURCES AS A PERCENTAGE OF TOTAL CURRENT FUND 
INCOME, ALL COLLEGES AND UNIVERSITIES, 
UNITED States, 1945~46 to 1973-748 


Sources: June A. O’ Neill, Sources of Funds to Colleges and 
Universities (Berkeley, California, 1973), Table A-1, pp. 
28-29; Carnegie Council on Policy Studies in Higher Edu- 
cation, The Federal Role in Postsecondary Education: Un- 
finished Business 1975-1980 (San Francisco, 1975), Table 
2, p. 71; and estimates based on data from the U.S. Na- 
tional Center for Education Statistics. 

"The numerator is an estimate of current fund income 
from the federal government of all institutions of higher ed- 
ucation, continental United States through 1951-52, ag- 
gregate United States 1953-54 through 1973-74; veteran tu- 
ition and fees are not included. The denominator is the total 
current fund income of all institutions. j 


To be sure, not all federal funds go directly to 
institutions, and some new federal programs are 
providing funds to the states and to individuals. 
But although the total dollars appropriated for 
these and other higher education activities have 
risen, federal appropriations in constant dollars 
actually declined about one-half billion between 
1973-74 and 1974-75. 
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4) College and university officials are most 
concerned about what will happen if present 
trends continue. The fear is that the burdens of 
federal financial assistance might begin to 
match their benefits. ‘“‘The experience of recent 
years gives fair warning,” Kingman Brewster 
advised Yale alumni, ‘‘that reliance upon gov- 
ernment support for any university activity may 
subject the entire university to conditions and 
requirements which can undermine the capacity 
of faculty and trustees to chart the institution’s 
destiny.” These fears are not unfounded. In the 
hope of turning out more family physicians, 
Congress seriously considered using the lever- 
age of federal money to change the curriculum 
of all U.S. medical schools. 

Reports that the colleges are fighting feder- 
al control stir bemused sympathy in business- 
men. They have been making a similar case for 
a long time, often in response to a professor ar- 
guing for more regulation of business. Derek 
Bok’s warning to Harvard alumni prompted a 
physician to write in the Washington Post, 
““The professors have joined the rest of us store- 
owners, manufacturers, farmers, and doctors 
who wrestle with federal regulations. Welcome 
to the party, boys and girls, and shut the door 
tightly behind you.” 

Whether the indictment of federal control 
over higher education fits or is overdrawn is it- 
self a subject of controversy. Since most of the 
evidence comes from examples cited by the 
colleges themselves, it would seem sensible to 
keep in mind the old Yiddish maxim—‘‘For ex- 
ample is not proof.”’ Still the accumulated ef- 
fect of these examples has been persuasive 
enough to generate serious efforts to reduce the 
burden of the federal role. 

One approach would be to make specific reg- 
ulatory processes work better, to rationalize the 
rules, make them clearer, less arbitrary. The 
Carnegie Council’s work on affirmative action 
makes recommendations of this sort. 

Another approach, a plan to avoid arbitrary 
regulations in the future by soliciting greater 
participation in their formulation, was an- 
nounced by HEW in July 1976. 

In the meantime, because the burdens of fed- 
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eral financial assistance are growing, most at- 
tention centers on obtaining additional funds to 
reimburse the costs of carrying out federal pro- 
grams. The problem has been considered by the 
U.S. Senate Sub-Committee on Education, but 
it has not recommended a solution. 

Although the cost issue is highly complex, 
two points are clear: dollar costs are not being 
fully reimbursed and key nondollar costs cannot 
be. The costs of research and of training and 
public service programs are substantially but 
not totally reimbursed. The outlays associated 
with student aid programs are, at best, only par- 
tially reimbursed. Most of the costs of le- 
verage—the costs, to paraphrase Brewster, of 
federal police power following the dollar—are 
not reimbursed. 

Money, however, is not the only cost. In- 
creased bureaucracy required because of gov- 
ernment regulation is another cost, as is the re- 
stricted autonomy that comes with federal 
leverage, perhaps the highest price being paid 
for federal assistance. 

Another approach to the problem holds 
longer term promise. The HEW Office of Regu- 
latory Review is considering the creation of a 
Higher Education Task Force. It could make a 
helpful review of the problem of federal inter- 
vention in college affairs. 

Reviews of federal regulation usually result 
in a triumphant announcement that the numer 
of required forms will be cut, although those that 
remain will have to be a bit more complex. Such 
a result is more a measure of the task than of the 
aspiration. A study at the University of Califcr- 
nia found that 229 “unique reports” are regu- 
larly sent to 32 federal agencies. Form cutting 
alone would help. But a more serious review is 
required. 

The states have an important stake in suca a 
review—they plan around federal initiatives, 
and would like more stability in the federal role. 
They and the colleges and universities are sub- 
ject to federal initiatives, even those not in- 
tended to affect higher education. An example 
is the impact on colleges and universities of 
social security legislation, analyzed in the ACE 
study referred to earlier. 
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Behind the federal intervention problem is a 
complex organizational problem. No single en- 
tity called the federal government deals with 
colleges and universities. Most of the funds 
come from several key agencies, but according 
to the only recent comprehensive count, 60 dif- 
ferent agencies administer 375 separate federal 
programs whose funds support some activity in 
higher education. Most of these agencies deal 
with colleges the same way individual private 
donors do, one on one. Through these agencies 
the new posture of control is emerging without 
a plan, or, in truth, much thought at all. The 
Buckley amendment was passed without find- 
ings, hearings, or even a committee report. Ide- 
ally, what is needed is a coherent restatement of 
the relationship of higher education to the feder- 
al government. Neither college officials nor 
government officials are happy with their 
present relationship. It is probably too much to 
hope that a new theory can be formulated, or 
government structure revised, to everyone’s 
satisfaction, But several important things can be 
done. 

Attitudes can be changed. An adversary rela- 
tionship between federal agencies and higher 
education need not exist. Enforcement is a 
highly specialized function. It is unnecessary 
and undesirable that a psychological set of en- 
forcement and control influence many federal 
agencies, A change in official attitudes can 
remove much of the hostility toward the campus 
generated in Washington during the Vietnam 
War and now becoming institutionalized in the 
permanent bureaucracy. 

Regulations can be cut back to those clearly 
required by law. It is repeatedly charged that 
actual regulation.exceeds that required by law. 
It would appear that some significant pruning 
could be done. 

The accountability movement can itself be 
made accountable. Information is not a free 
good. Not even an inexpensive one. Inevitably, 
a serious review of regulation must find ways to 
limit demands for information, make regulation 
simpler, less arbitrary and costly. 

Reimbursement can be made. Dollar outlay 
costs are a serious issue, especially as their 
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amounts are considerable. The campuses have 
now had time to assess the real cost impacts of 
federal programs and can now show what these 
are. The next step is appropriate reim- 
bursement. 

Supply policies can be. adopted. Experience 
with affirmative action shows that restructuring 
demand raises both consciousness and the ad- 
vertising revenues of journals, but it does little 
to raise supply. New policies directed at in- 
creasing supply such as those recommended by 
the Carnegie Council and others, should be 
implemented. 


The case for special regulatory treatment of 
higher education can be made. Most academics 
strongly believe that where government inter- 
vention is concerned, the market for ideas is 
fundamentally different from the market for 
goods; however they have not been energetic in 
arguing that case. Now it must be considered if 
the problem of federal regulation is to be dealt 
with. 


Important as it is to work for these six objec- 
tives, I believe it is equally important to under- 
stand that the mutually beneficial relationship of 
federal government to colleges and universities 
that has existed for almost a century goes 
beyond them. That relationship developed be- 
cause government’s actions, including those in 
which the government acted as consumer, were 
based on the theory that higher education ex- 
penditures were fundamentally an investment. 
The federal policies that shaped higher educa- 
tion were guided by a commitment to expand 
access and a belief that the nation’s welfare 
depends importantly on higher education, not 
only because expanded enrollment serves social 
justice and provides an educated citizenry, but 
also because a capacity for advanced study and 
research helps the nation meet important needs, 
some currently identified and others yet un- 
known. 

To benefit most from what colleges and uni- 
versities can do, government needs more than a 
restrained, generally agreeable philosophy of 
control. It needs future policy derived from its 
old and successful theory of investment. 
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Economic Problems Confronting Higher 
Education: An Institutional Perspective 


By WiLLiaM G. BowEN* 


When Robert Strotz invited me to participate 
in this session, he explained—gently but unmis- 
takably—that I was not expected to produce 
propositions either original or profound, that 
being the province of all of you who have main- 
tained your loyalty to the discipline and have 
not had your gray cells damaged by excessive 
contact with administrative responsibilites. My 
function, rather, is to share with you a few ob- 
servations on the economic problems of higher 
education as seén from an institutional perspec- 
tive, or, more precisely, from the inevitably 


particularistic perspective of the president of . 


one university. 
The immediate temptation is to assume the 
role of the coach and produce the crying towel. 
There is, after all, much to cry about, especially 
when one sees, day to day, the effects on pro- 
grams and people of resources insufficient to 
meet many pressing needs. But I would like to 
try to do a little more than that. I would like to 
think with you about ‘some of our shared prob- 
lems with the further objective of suggesting a 
few ways in which simple concepts which 
derive from our discipline can be helpful in 
improving understanding. : 


I. Quality and Productivity 

One simple thing economists learn early is 
that there are many ways in which institutions 
of all kinds adjust to financial pressures. Thus, 
it is not surprising that in spite of the widely 
publicized financial difficulties that have af- 
fected higher education in recent years there 
have been very few instances in which institu- 
tions have closed down. The instinct to survive 
is a powerful one, in organizations no less than 
in individuals, animals, and organisms of all 


*Princeton University. 


kinds. Indeed, one danger is that too many in- 
stitutions—-and too many programs within insti- 
tutions—may survive when the price of survival 
is a level or scale of operation that fails to meet 
reasonable criteria of educational effectiveness. 
A second danger is that simply because institu- ° 
tions survive, people may think they are all 
right. 

Of course there are great differences among 
institutions, within both the public and private 
sectors, in the resources available to them and 
in the obligations they are expected to meet. In 
general, however, my impression is that the 
great danger is not so much institutional extine- 
tion, or even that there will be a sudden, dra- 
matic downward shift from one level of quality 
to another. The greater danger, I believe, is that 
there will be a slow, unspectacular, but cumula- 
tive decline in what it is possible to achieve— 
and then, as a next step in the process, in what 
one tries to achieve. Gradual changes of this 
sort are, in their nature, impossible to measure 
with any precision, and they may not even be 
noticeable to quite experienced observers until 
some considerable time after they have oc- 
curred. 

In assessing what is happening to higher edu- 
cation, economists can be particularly helpful in 
warning against measures of output (and of 
‘‘productivity’’) that ignore important qualita- 
tive considerations. Productivity in education 
and research is notoriously difficult to estimate 
because quality does matter, whether one is 
talking about education at undergraduate or 
graduate levels, or about scholarship and re- 
search in fields as diverse as art history and bio- 
chemistry. Also, the presence of joint costs, of 
substantial fixed costs which are hard to allocate 
among programs and purposes, and of signifi- 
cant economies of scale all complicate the col- 
lection and interpretation of data. 
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This is certainly no plea for the avoidance of 
quantitative analysis. Hard decistons—often 
concerning things not to be done that institu- 
tions could do well——have to be made, and they 
can be informed by data of many kinds. But we 
cannot, responsibly and in good conscience, 
follow a simple ‘‘cost per student’ test in de- 
ciding where to make savings. There are depart- 
ments and programs at my own university, for 
example, which are of outstanding quality, 
which serve national and even international 
needs, and yet which do not, and will never, at- 
tract enough students to come close to meeting 
any norm defined in terms of the ratio of stu- 
dents per faculty member or cost per student. 
One example is Astrophysical Sciences, in 
which Princeton has a preeminent reputation for 
graduate instruction and research—and five un- 
dergraduate majors. An extremely small under- 
graduate program is inevitable, since even those 
undergraduates who think they may want to do 
graduate work in astrophysics are often en- 
couraged to major in mathematics or physics as 
undergraduates. 


In the few minutes I have today, I shall not 
describe again figures which give at least a 
rough indication of the reduction in the real 
value of resources devoted to both education 
and research at many institutions these last few 
years. Suffice it to say that, while the specific 
figures vary depending on the activity and insti- 
tution and on the price deflator chosen, the gen- 
eral pattern is hard to mistake: Dollar expendi- 
tures often have not risen as rapidly as would 
have been necessary simply to maintain the real 
value of expenditures per student or per ‘‘unit 
of research’’ (somehow measured). I do want to 
say just a word, however, about the interpreta- 
tion to be put on such figures and about implica- 
tions of a continuation of recent trends for the 
long-term quality of higher education. 

Those of us who make the case for higher ed- 
ucation are well advised, I think, to acknowl- 
edge that the great financial pressures of the last 
decade have led to some helpful increases in the 
efficiency with which we use our resources, 
Following the ‘‘boom’’ period of the late 
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1950’s and early to mid-1960’s, some tighten- 
ing of belts in higher education was no doubt 
salutary, and I would not want to claim that 
every dollar pared from institutional budgets 
has represented an equivalent cut in educational 
muscle. Thus, figures showing declines in the 
real value of expenditures per student or per 
research worker may well overstate the actual 
drap in what it has been possible to accomplish. 

At the same time, it would be just as serious 
an error—probably more serious—to assume 
that because it has been possible in many in- 
stances to adjust to budget reductions these last 
ten years or so without unacceptable sacrifices 
of quality, it will be possible to do so indefi- 
nitely. Many savings achieved have been of the 
once-and-for-all variety and cannot be dupli- 
cated in each new period. There is a limit to the 
number of additional windows that can be 
found each year to be left unwashed. More gen- 
erally, it is one thing to accept a reasonable 
period of consolidation or retrenchment which 
has an end to it and quite another to be unable 
over some longer period to respond positively 
to the most meritorious new ideas and new ini- 
tiatives. There is a serious risk involved in try- 
ing to live too long off of accumulated intellec- 
tual as well as physical capital. It is hard—and 
wrong—to take satisfaction from the achieve- 
ment of a financial equilibrium which makes 
little allowance, if any, for doing more than 
preserving the status quo.! 

There is a related danger. Economists often 
talk about time horizons, and one of my worries 
is that too many of us in colleges and universi- 
ties, as well as outside them, will seek to 
achieve a temporary financial equilibrium by 
sacrificing the future. There are of course many 
ways this can be done, ranging from allowing 
the physical plant to deteriorate, to spending en- 
dowment at an unsustainable rate, to not build- 


‘Moreover, as a number of economists have noted, sim- 
ply maintaining the status quo is likely to require, over the 
long run, a rate of increase in expenditures greater than the 
overall rate of increase in costs for the economy as a whole. 
The reason, of course, is the labor intensive nature of higher 
ecucation, and the greater difficulty in achieving real gains 
in productivity in this industry than in many others. 
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ing libraries with an eye to the long-term quality 
of the collections, to not being tough enough 
now with respect to tenure decisions to insure 
that there will be at least a minimal number of 
permanent positions open to the best people in 
five, ten, and fifteen years’ time. Economists 
should understand these tradeoffs better than 
many other faculty members, and it is my hope 
that members of our profession will help to 
promote a reasonable degree of internal dis- 
cipline at the same time that all of us struggle to 
find the new resources that are essential if the 
quality and vitality of the enterprise are not to 
be damaged seriously over the long run. 


I. Equality of Opportunity and Access 

I want to turn now to a second set of con- 
cerns, having to do with equality of opportunity 
and access. One of the peculiarities of higher 
education as an industry is that we care greatly 
about the range of people able to benefit from 
the educational opportunities we offer, and not 
just about their number. It is for this reason that 
so much money, from public and private 
sources, is devoted to student aid. Yet, pro- 
grams of student aid notwithstanding, there is 
serious concern these days that the steep in- 
creases in tuition and other charges which col- 
leges and universities have had to impose, and 
seem likely to continue to have to impose, will 
deprive qualified students of access to some 
colleges and universities. This is a vast subject, 
which I believe deserves more sustained atten- 
tion from economists than it has received. In the 
limited time available today, let me offer only 
four observations, 

First, since almost all alumni, admissions of- 
ficers, high school counsellors, parents, and 
journalists know of particular cases in which 
high charges are said to have discouraged some- 
one from attending a college or university (or 
from pursuing any form of higher education), 
anecdotal information abounds, and one of the 
responsibilites of economists, I believe, is to 
discourage the easy tendency to base sweeping 
conclusions on such grounds. Higher tuition 
charges are bound, ceteris paribus, to have 
some deterring effect, and the important ques- 
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tions have to do with magnitude and with the 
extent to which the degree of sensitivity to tu- 
ition charges varies depending on family assets 
and income, race, sex, and family background, 
academic aptitude, career interests, the kinds of 
schools in which a student is interested, and the 
amount and form of student aid that is avail- 
able. There has been relatively little systematic 
analysis of these questions, and much more 
work is needed.? (In discussing the question of 


the strength of student response to changes in . 


tuition, as reflected in application and enroll- 
ment decisions, one surprising tendency I have 
noted is for noneconomists to be more willing 
than economists to believe that economic con- 
siderations are likely to be very powerful.) 

Second, a form of money illusion can operate 
here as elsewhere, and economists can provide 
some perspective by relating changes in student 
charges to changes in money incomes. There is 
a natural tendency for many people to see only 
the ‘‘bad’’ side of inflation, and thus to be 
aware of how much the prices of all kinds of 
things have risen (including the price of higher 
education) without recognizing that their own 
money income has also been going up. In the 
case of my own university, for example, many 
people are surprised to learn that between 
1961-62 and 1974—75 student charges rose less 
rapidly than the nationwide level of median 
family income (102 percent and 124 percent 
being the respective rates of increase). 

By encouraging us to see rising tuition in the 
context of nationwide trends in prices and in- 
comes, I am not of course trying to suggest that 
there is no basis for concern about the potential 
effects of rapid increases in tuition, My own 
view is that there is serious ground for concern, 
especially if insufficient amounts of student aid 
are provided, and my third observation is that 
all of us need to work harder to help members 


One effort to relate application and enrollment decisions 
of individuals to a variety of economic, academic, and so- 
cioeconomic variables was made by Richard Spies in ‘‘The 
Future of Private Colleges: The Effect of Rising Costs on 
College Choice,” Princeton University Industrial Relations 
Section Monograph, 1973. I am told that efforts are now 
under way to update and extend this study. 
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of the executive and legislative branches of 
government see the social utility of ensuring 
genuine equality of opportunity and diversity of 
student bodies. I think it is important that finan- 
cial aid programs be structured so as to provide 
students from low and middle income families 
with a reasonable opportunity to attend rela- 
tively expensive as well as less expensive institu- 
tions for which they are qualified (assuming, as 
I would, that the individuals should also be 
willing to share in defraying the higher costs). 

The case is partly one of simple fairness. 
There are also, however, other important socie- 
tal interests at stake. If our human resources are 
to be developed as fully as possible, financial 
considerations should not be allowed to prevent 
us from achieving the best possible match be- 
tween the talents and aspirations of individuals, 
whatever their economic backgrounds, and the 
variety of educational opportunities offered by 
different colleges and universities. Also, educa- 
tional objectives of no small consequence are 
served by having a student body composed of 
individuals from diverse socioeconomic back- 
grounds. Students learn in important ways from 
each other, and from the friction of differing 
perspectives and conflicting ideas. Moreover, 
in a society committed to the democratic ideal, 
there is a broad national purpose served by 
avoiding an economic segregation within higher 
education. 

My fourth observation having to do with tu- 
ition, student aid, and related matters is that I 
hope we shall be careful not to base judgments 
concerning the appropriate levels of charges 
and of financial assistance on an overly narrow 
and predominantly economic definition of the 
benefits of higher education. A number of our 
colleagues have contributed importantly to the 
valuable body of literature on the measurement 
of returns to personal and social investments in 
higher education, and it is not, as a general rule, 
the authors of such studies who have failed to 
stress the importance of noneconomic benefits. 
Still, there is an ever-present temptation to exult 
what can be measured over what cannot, and it 
is a temptation that needs to be resisted. 

To these rather general observations, which 
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will be read by most people as having greater 
applicability to undergraduate than to graduate 
education, let me now add a brief postscript 
directed specifically to graduate education in 
the arts and sciences. While I certainly would 
not dismiss the relevance of projected needs for 
teachers in determining the appropriate overall 
level of investment in graduate education, par- 
ticularly in some fields, I do worry about the 
tendency to think only in these terms, the ten- 
dency to assume that we know more than we cen 
know about future supply and demand condi- 
tions, and the tendency to forget that both 
demand curves and supply curves have slopes. 

There is an intimate interrelationship bs- 
tween graduate education and research in al- 
most all fields, and it is essential that there be 
encugh support for graduate education to pro- 
vide continuity of effort and to insure that we 
not fail to educate those who will have to pro- 
vide the academic leadership in the next genera- 
tion. As I have argued elsewhere,’ I believe that 
there is an established policy mechanism avail- 
able, in the form of a program of portable grad- 
uate fellowships available to the most outstand- 
ing individuals on a competitive basis, which 
would distribute resources sensibly and which 
would enable us to meet our qualitative goals 
for graduate education without asking for 
unrealistically high subventions from the gov- 
ernment. 


Ii. A Sense of Community 

In addition to worrying about the effects of 
financial pressures on the quality of higher edu- 
cation and on the size and composition of stu- 
dent bodies, I worry about effects on what I can 
call only our sense of community—on our 
shared commitment to common goals, on mu- 
tual respect, and on our ability to work effec- 
tively together on individual campuses and even 
across campuses. To be sure, these are intangi- 
ble attributes—but I think we make a serious 
mistake if we downplay the importance of the 
right kind of milieu to our ability to serve well 


Remarks at a meeting of the Princeton Club of Washing- 
ton, March 4, 1975. 
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What Economics Is Most Important to Teach: 
The Hansen Committee Report 


By RENDIGS FELS* 


My assignment was to write what amounts to 
a review article of a forthcoming publication by 


the Joint Council on Economic Education en- 


titled ‘‘Framework of Basic Economic Con- 
cepts and Generalizations’ (hereafter “*Frame- 
work”). The assignment is unusual for two 
reasons. The publication is much shorter (about 
fifty typescript pages) than the book-length or- 
dinarily deemed necessary to justify a review 
article, and the ‘‘Framework”’ is still subject to 
revision (possibly in response to this paper). 
The ‘‘Framework’’ is Part I of the forthcom- 
ing Master Curriculum Guide in Economics for 
the Nation's Schools (hereafter Guide}. Part II 
of the Guide will provide teachers of kindergar- 
- ten and grades 1-12 (hereafter K-12) with de- 
tailed suggestions for how to teach the concepts 
and generalizations of Part I. Since Part II will 
build on Part I, the ‘‘Framework’’ is more im- 
portant than its length might suggest, and econ- 
omists have an obligation to see that it is 
as accurate and helpful as possible. The 
‘‘Framework’’ has been prepared by a commit- 
tee chaired by W. Lee Hansen. The other 
members are G. L. Bach, James D. Cal- 
derwood, and Phillip Saunders. The committee 
has had the help of numerous other people. 
The ‘‘Framework’’ is a successor to the 
National Task Force Report on Economic 
Education in the Schools, which was published 
in 1961. Like the Task Force Report, the 
“Framework” specifies economic concepts and 


*Vanderbilt University. The first draft of this paper in- 
cluded an appendix and some footnotes which have been 
deleted from the published version. They contained sugges- 
tions for minor revisions of the ‘‘Framework of Basic Eco- 
nomic Concepts and Generalizations.” 


generalizations deemed important for economic 
literacy. The ‘‘Framework’’ elaborates on a 
‘reasoned approach’’ for analyzing economic 
policy issues which the Task Force Report had 
sketched but not emphasized. 

The Task Force Report of 1961 was justly 
criticized for overambitiousness. Since it 
amounted to a summary of what every college 
student should know about economics. after 
completing a one-year college course, the Na- 
tional Task Force proposals for what every high 
school graduate should know about economics 
were unrealistic. The ‘‘Framework’’ is a de- 
cided improvement over the Task Force Report 
in this respect. Its summary of concepts and . 
generalizations is more modest. In another im- 
provement, it makes some attempt to indicate 
priorities by attaching asterisks to the topics the 
Committee deems most important. Like every- 
body else who reviews the list of concepts and 
generalizations, I have a number of minor quar- 
rels and complaints with it, which are detailed 
in the appendix to this paper. In addition, the 
list omits ‘‘other things remaining the same,” 
which seems to me an indispensable analytic 
tool useful for all thinking, not just economics. 
Radical economists will, no doubt, have serious 
objections not only to the list but to the entire 
enterprise. But by and large, the list is one 
which orthodox economists can support. My 
principal complaint is that the concepts and 
generalizations are not stated with the high de- 
gree of precision and clarity that the purpose of 
the ‘‘Framework’’ calls for. Concepts are 
frequently introduced without being defined. 
When they are defined or explained, they are 
not always stated with complete accuracy and 
clarity. Since the ‘‘Framework’’ is to be used 
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by curriculum groups to prepare materials for 
use by teachers of K-12, complete accuracy 
and clarity, not just intelligibility to those who 
already know economics, is important. But the 
authors of the ‘‘Framework’’ have not done 
badly in this respect, especially in comparison 
with some authors of college texts who seem to 
think the way to make a difficult idea easy is to 
fuzz it up. 

In his foreword, S. Stowell Symmes says the 
“Framework” ‘‘has taken a giant step beyond 
the 1961 [Task Force Report] because the au- 
thors have accepted the responsibility of putting 
down on paper some vignette of what it is like 
to use economics; that is, how economics be- 
comes functional to thinking and deciding.” I 
trust that this sentence will be revised before 
publication to say what the writer must have 
had in mind. Setting down on paper some vi- 
gnette of how to use economics hardly consti- 
tutes ‘‘a giant step.” But what the ‘‘Frame- 
work” proposes could become a giant step in 
economics education if successfully imple- 
mented in the curriculum of grades K-12. It 
calls for putting major emphasis on training 
students to apply economic concepts not only to 
newspaper reports but also to reaching deci- 
sions on economic policy issues.’ It provides a 
‘reasoned approach’’ (RA) to decision making 
consisting of six steps: defining the problem, 
selecting goals or objectives and indicating 
priorities, identifying the main options for at- 
taining the goals, identifying economic con- 
cepts and principles useful for the problem, an- 
alyzing the likely consequences of each option, 
and deciding on the basis of the preceding steps 
which option is best. l 

At this point I must confess to bias. The 
“‘reasoned approach” of the ‘‘Framework’’ is 
identical in substance, although a little different 
in organization and wording, with the standard 
operating procedure (SOP) for analyzing policy 
issues that I have been pushing for nearly a de- 
cade (see Fels and Robert G. Uhler). Since the 
organizer of this session is also a member of the 


‘At least I think the committee intended to put major em- 
phasis on such training. There is some inconsistency in 
“Framework” which is discussed in the appendix to this 


paper. 
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“Framework” committee, getting me to evalu- 
ate the ‘‘Framework’’ almost looks like a put- 
up job. Inevitably I am delighted that the SOP is 
being incorporated into a report that will get far 
wider distribution and have much greater influ- 
ence than I have been able to obtain for it. But 
perhaps because I am so thoroughly familiar 
with it, I am acutely aware of the magnitude of 
the task that the authors of Part I (the ‘‘Frame- 
work’’) are setting for the authors of Part II of 
the Master Curriculum Guide project. If the 
present committee is less ambitious and more 
realistic than the 1961 Task Force with respect 
to concepts, it is more ambitious and less realis- 
tic with respect to policy analysis. 

Internal evidence within the ‘‘Framework’’ 
report itself supports the twin fears that training 
students in grades K-12 to use the reasoned 
approach is a formidable undertaking and that 
the committee has underestimated its magni- 
tude. The ‘‘Framework’’ contains one section 
of text and an appendix apparently intended to 
demonstrate how the reasoned approach should 
be used. The appendix is entirely useless for the 
purpose. It consists solely of a reprint of an ar- 
ticle from the Conference Board Record by 
Michael H. Moskow called ‘‘Environmental 
Regulation and Public Values.’’ The article it- 
self is excellent. But the connection between it 
and the six steps of the ‘‘reasoned approach’’ 
has not been made. I like to think I could work 
out the connection if I were to spend a few 
hours trying, but the people for whom the 
‘Framework’? is intended—curriculum spe- 
cialists and teachers of grades K—12—can 
hardly be expected to do so. The fact that the 
committee has not provided the connection 
leads to a darker suspicion which I shall return 
to later. 

Section X of the ‘‘Framework,’’ which is en- 
titled ‘‘Applying the Elements to Particular Is- 
sues: Some Illustrations,” is somewhat more 
helpful than the appendix just referred to, but it 
stops well short of demonstrating how students 
in grades K-12 or their teachers are expected to 
use the reasoned approach. It provides a series 
of five newspaper headlines on coffee prices 


ma 


together with references to the economic con- __ 


cepts included elsewhere in the report that are 
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useful for understanding what the headlines are 
all about. But it does not provde the connection 
between the concepts named and the headlines, 
Readers are apparently expected to work out the 
analysis for themselves. Similarly, there are 
only brief comments on how students are ex- 
pected to go about making up their minds on the 
policy issue raised by the last of the headlines. 
If we economists are to provide help to curricu- 
lum specialists and teachers of K-12, we have 
to do better than this. 

Such shortcomings in the version of the 
‘*Framework’’ report now available can and 
probably will be corrected before it is pub- 
lished. But they are symptomatic of a more fun- 
damental problem. They would not have shown 
up in the semifinal version of a report by a 
group of distinguished economists if the task of 
applying economic concepts to headlines on 
coffee prices and of using the reasoned ap- 
proach to analyze policy issues were not consid- 
erably harder than the committee seems to 
think. I do not doubt that the committee could 
do the job. The fact that it did not do so 
suggests that even the committee does not find 
it all that easy. Curriculum specialists and 
teachers of K~12 will find it so much harder. 
And the students... ? 

This calls to mind a searching question put to 
me in the 1960’s by my old friend Alice Bour- 
neuf, As a visiting speaker at Boston College, I 
had made my pitch for training college students 
in the elementary course to analyze policy 
issues for themselves. ‘‘But,’’ she asked, ‘‘can 
they do it?’ I have thought of answers, but the 
question has gnawed at me ever since,” I now 
have evidence that college students can be 


*The question, of course, is not whether they can do it but 
how well they can do it, and whether giving them practice 
in college courses has a social product greater than the al- 
ternative use of the time. One answer is that students are 
bound to have opinions on economic issues, and their opin- 
ions will influence political decisions. We cannot afford to 
say that economic policy is too difficult for ordinary people 
and should be left to professional economists. Any training 
we offer is likely to lead to students doing better. Whether 
the degree of improvement warrants the opportunity cost of 
omitting, say, isoquants from the elementary college course 
is a question of both reality judgments (for which evidence 
would be desirable) and value judgments. In my opinion it 
does. 
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trained to use the reasoned approach, but the 
evidence also indicates that mastering it takes 
considerable time. This implies that training 
teachers of grades K~12 to use the reasoned 
approach will be a major undertaking.’ 
Training the teachers would be a major un- 
dertaking even if enough economists were 
available who knew how to provide the train- 
ing. But there are not. The ‘‘Framework’’ cem- 
mittee’s reasoned approach is only beginning to 
creep into textual materials for college instruc- 
tion. Professional economists do not normally 
use it in their teaching or in their writing. This 
is true even though the reasoned approach is 
nothing but an adaptation of a procedure pio- 
neered by Jan Tinbergen which is increasingly 
being used in econometric analysis of policy is- 
sues. To borrow a line of Robert Solow’s, the 
RA may be the wave of the future but it is not 
the wave of the present. Since very few profes- 
sicnal economists use the reasoned approach 
themselves, there are correspondingly few with 
experience and skill in training others to use it. 
Bourneuf’s question has another dimension. 
What can we realistically expect high school 
graduates to be able to do in the way of analyz- 
ing economic policy issues for themselves? 
Even if their teachers have mastered the rea- 
soned approach and even if high quality car- 
ricular materials become available in abundance 
(a problem I shall comment on later), do we re- 
ally expect high school graduates to read ar- 
ticles like the one by Moskow or headlines like 
the ones on coffee prices and then analyze the 
issues for themselves in a way that professional 
economists do not commonly do? I fear not. I 
propose a more modest goal. Give the high 
school graduate two articles, both in the format 
of the reasoned approach, which reach different 
conclusions on a controversial issue. The grad- 
uate should be able to choose between the two 
and articulate sound reasons for the choice. 


3Four-week workshops for teachers similar to the nu- 
merous ones now sponsored by the various state Councils 
on Economic Education could be used. Four weeks devoted 
entirely to giving teachers practice in using the RA ona 
series of economic policy issues may suffice provided the 
teachers already knew some economics. 


104 AMERICAN ECONOMIC ASSOCIATION 


This leads to another problem, the lack of ar- 
ticles in the format of the reasoned approach. 
To train students in the RA will require teaching 
materials at the intellectual level appropriate to 
grades K-12. At present they simply do not 
exist. There is no pool of articles that can be 
drawn on or readily adapted for the purpose. 
They will have to be worked up from scratch. 
The difficulty of doing so is illustrated by the 

‘unsatisfactory attempt of the ‘‘Framework”’ 
committee to provide a single example based on 
headlines about coffee prices. Likewise the ab- 
sence of the reasoned approach in newspaper ar- 
ticles, political speeches, and the writings of 
economists means that today’s high school 
graduates would not be able to use the skill I 
have proposed as a realistic goal because they 
would not encounter anything in later life to use 
it on. Until the reasoned approach permeates 
national discussions of economic policy, even 
the modest educational goal I have proposed 
has only limited value for attaining what the 
“Framework” committee regards as the goal of 
economics education, responsible citizenship. 

In spite of all these difficulties, I want to urge 
the ‘‘Framework’’ committee and the curricu- 
lum specialists who will build on its report to 
persevere with the reasoned approach. For the 
RA is just what its name says it is, a reasoned 
approach to economic policy. It is more than 
that. It is a useful format for any decision mak- 
ing on any kind of problem involving multiple 
objectives, whether economic or noneconomic, 
whether social or personal. As such, its educa- 
tional value is potentially high. Because it is a 
framework for rational analysis, its use in polit- 
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ical debates and newspaper discussions would 
improve the quality of national consideration of 
issues of political economy, possibly leading to 
better policy decisions by the government. For 
the same reasons, we can expect, or at least 
hope, that its use will continually increase until 
it becomes as common a part of the intellectual 
equipment of educated people as the multiplica- 
tion table. If so, work on introducing it into 
grades K-12 should begin at once. By the time 
doing so could, on the most optimistic expecta- 
tions, have a significant impact on the economic 
literacy of high school graduates, there may 
well be an abundance of newspaper articles on 
which they can use their skill. 
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Teaching Principles of Economics: The Joint 
Council Experimental Economics Course Project 


By ALLEN C. KELLY* 


For the past several years the Joint Council 
on Economic Education has engaged in a proj- 
ect to identify and assess alternative approaches 
to the teaching of college introductory eco- 
nomics. The goals of the project, as sum- 
marized by Arthur Welsh, have been ‘‘. . . to 
develop alternative approaches that overbur- 
dened professors in two- and four-year colleges 
might find more useful than their current offer- 
ings and to encourage others to improve and ex- 
pand upon the Joint Council’s efforts’? (Ren- 
digs Fels, p. 1). 

Several professors and schools have partici- 
pated in this effort: Kenneth and Elsie Boulding 
of the University of Colorado, Rendigs Fels of 
Vanderbilt University, Richard H. Leftwich 
and Ansel M. Sharp of Oklahoma State Univer- 
sity, Phillip Saunders of Indiana University, 
and Barbara and Howard Tuckman of Florida 
State University. Syllabi and supporting materi- 
als have now been published as special issues of 
The Journal of Economic Education for the last 
four of these courses (Fels, Leftwich and Sharp, 
Saunders, Tuckman).! The course developed by 
the Bouldings was reported upon in preliminary 
form at the December 1973 American Eco- 
nomic Association meetings, and thus I will 
concentrate my attention in this review on the 
remaining four. 


I. Overview and Comments on the 
Individual Course Packages 


There is a common set of premises underly- 
ing the four courses which have been devel- 


*Professor and Chairman, Dept. of Economics, Duke 
University. Iam grateful for the comments of W. Lee Han- 
sen, John J. Siegfried, and Sue Whitesell on an earlier draft 
of this paper. 

1To obtain a copy of the four syllabi, write Publications 
Department, Joint Council on Economic Education, 1212 
Avenue of the Americas, New York, NY 10036. 


105 


oped. Fels summarizes these premises well. 
“Standard textbooks are typically overloaded. 
All too often instructors feel obliged to assign 
the whole book, leading to overloaded courses. 
As a result, the student gains vague familiarity 
with a wide range of economic theory and a 
mastery of none of it. In addition, the typical 
course provides no training in the skills of ap- 
plying economic principles’ (Fels, p. 5). 

The course developed by Fels carries this 
theme to its most extensive level. This course is 
structured around teaching the application of 
economic theory to a wide range of realistic 
problems. Students review ‘‘cases’’ which take 
the form of relatively short expositions of eco- 
nomic situations-—often based on quotations 
from newspapers, or on edited newspaper ar- 
ticles. Students then work through a carefully 
constructed set of questions designed to train 
them in the process of orderly thinking about 
economic problems. To make the teaching ap- 
proach more easily adopted by others, a case- 
book and instructor’s manual have been devel- 
oped, coauthored by Fels and Robert G. Uhler. 
Fels’s syllabus shows in detail how cases may 
be incorporated into a ‘‘conventional’’ course 
(i.e., the traditional lecture format), identifies 
the key concepts which should be drawn out for 
each lesson, and even provides sets of notes to 
aid professors in leading class meetings. 

In addition to the case application emphasis, 
Fels has developed his course around the Per- 
sonalized System of Instruction (PSI) approach 
pioneered by Fred S. Keller. PSI employs vir- 
tually no lectures. The lecture period (if used 
for formal instruction) can be devoted to other 
activities: discussion, test taking, tutoring, proj- 
ects, and so forth. Students may proceed at their 
own pace. Their performance is evaluated on 
the number of course units mastered. Assess- 
ment of mastery learning over the various in- 
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structional units is accomplished by written or 
oral examinations. Students have considerable 
flexibility in selecting the time to take the exam- 
inations; these may also be retaken any number 
of times, until mastery achievement has been 
demonstrated. Because of the extensive amount 
of testing required in such a course, student un- 
dergraduate proctors are used. The proctors are 
also available for student consultation and tutor- 
ing. They receive three credits toward their eco- 
nomics major for participating as proctors. 
Budget constraints will typically preclude using 
exclusively higher-paid graduate students in 
this role. There is one proctor for approximately 
ten students. Ten proctors is around the max- 
imum a professor can supervise; thus, PSI 
classes do not usually exceed one hundred stu- 
dents. 

We are fortunate to have available, even at 
this early state, an evaluation of Fels’s course 
by John J. Siegfried and Stephen H. Strand, 
neither of whom was involved in the course de- 
velopment or in its implementation (Siegfried 
and Siegfried and Strand). Their careful studies 
reveal that 


“ıı (1) PSI students performed no better or no 
worse on multiple choice or essay examinations 
than students in the conventional lecture course; 
(2) there was no difference in performance in 
subsequent economics courses . . .; (3) students 
liked the course more, thought they learned 
more, and felt they were examined and graded 
fairer in the PS7 course; (4) there was no dif- 
ference in the amount of time spent on the 
course activities between PSI and conventional 
course students; (5) the tendency to elect eco- 
nomics as a major was unrelated to the method 
of instruction . . .; and (6) the student-proctors 
learned more economic theory than they would 
have learned from an alternative upper class 
economics elective.” (Siegfried, pp. 32-33] 


The latter effect, while based on a small sam- 
ple, is quantitatively quite large. 

Fels’s contributions lie in two quite separate 
areas: the application of PSI to economics, and 
the development of the case-application ap- 
proach. In a sense he has provided two course 
packages. 

Of the four course packages under review, 
Fels’s course is not only the most innovative, 
but also the most complete and diffusible. It 
includes the course syllabus, illustrative exami- 
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nations, notes to professors to guide their dis- 
cussion sessions, cases, instructions to stu- 
dents, and so forth. 

A few relatively minor qualifications might 
be expressed relating to Fels’s course. First, the 
course is highly labor intensive-—especially the 
PSI format, but to a lesser extent the case ap- 
proach. To obtain proficiency in economic anal- 
ysis, students must write several cases; these 
must be graded, and students must be provided 
detailed feedback. While I am convinced that 
the case-applications approach represents a su- 
perior way of teaching the most important ele- 
ments of economic principles, I would still like 
more information on alternative formats of 
using this approach which employ less labor in- 
puts. I suspect that a totally case-oriented 
course with active student involvement, and a 
course which is also economically feasible in a 
wide range of colleges and institutions, is yet to 
be discovered. I hope that considerable experi- 
mentation with alternative formats will be stim- 
ulated by the high quality materials made avail- 
able by Fels and Uhler. Equally important, I 
hope that professors evaluate the effectiveness 
of these alternative formats, and then report 
their results, 

A second qualm relates to the difficulty of the 
materials. While Fels has provided suggestions 
for lowering the difficulty level, I doubt if these 
suggestions will be sufficient. He has set his 
standards high. More experimentation will be 
required to develop a less demanding set of 
course objectives—possibly by trimming some 
of the content, but not necessarily the level of 
required analysis. Parenthetically, some would 
seriously question the feasibility of the goal of 
teaching freshmen and sophomores how to 
engage in simple and complex application of 
economic principles. My own position is that 
this goal may not be feasible for the majority of 
this group of students. However, the value of 
the benefits obtained for those who achieve this 
level of proficiency will far exceed any 
foregone learning of ‘‘tools’’ usually taught in 
the principles course, since these tools, typi- 
cally taught without extensive application, are 
rapidly forgotten for lack of purpose. 

Finally, it must be kept in mind that the PSI 
approach, while promising, is costly. Fels has 
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noted that course instructors should probably be 
awarded more than one course ‘‘credit’’ to pro- 
vide them the incentive and time to implement 
PSI, Moreover, critical to this approach is the 
availability of student proctors. It is extremely 
encouraging that Siegfried’s research has 
shown that the benefit of proctoring to the learn- 
ing of economics notably exceeds the opportu- 
nity cost of the typical upper division eco- 
nomics course. More hard evidence on this 
point from other studies could be decisive in 


making college administrators and faculty re-. 


ceptive to providing course credit for proc- 
toring, and thus effectively opening up the fi- 
nancial and technological viability of PSI. 

The course by Leftwich and Sharp centers 
around the ‘‘issues approach’’ to teaching eco- 
nomics, and also stresses application of eco- 
nomic principles. They have developed a book 
which focuses on the various issues taken up in 
their syllabus. They have also provided refer- 
ences to several other books which offer perti- 
nent cases and materials. Their issues are gener- 
ally broader than Fels’s cases, and as a result, 
there are fewer of these issues, and each one oc- 
cupies around a week of the course. The syl- 
labus itself provides for each issue ‘‘major dis- 
cussion points,” ‘‘economic concepts and 
principles’’ covered, and a ‘‘recapitulation.’’ 
While these aids are useful, the course package 
would have been considerably more valuable 
and adaptable by others had the authors also 
provided guidelines and suggestions to the pro- 
fessor for actually organizing and leading the 
various discussion sessions, together with test 
items which evaluate the students’ mastery of 
the various issues. The issues, however, are 
well chosen and should engender considerable 
student interest. Moreover, in unpublished re- 
search results, the authors have argued that the 
exclusive teaching of economics around these 
several issues does not result in any notable sac- 
rifice of the basic tools typically taught in the 
Standard economics course. 

Saunders’ course confronts the difficult prob- 
lem of developing and coordinating an applica- 
tion-oriented offering involving the participa- 
tion of as many as twenty different instructors. 
He has assembled with the participation of his 
colleagues a concensus on a required ‘‘core’’ of 
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economic analysis which is common to all sec- 
tions, and which is tested by a common final ex- 
amination. Each professor is then free to de- 
velop specific application emphases, e.g., 
environmental economics, current economic is- 
sues, income distribution. Students are free to 
select the orientation that interests them most. 
A review of the alternatives open to students at 
Indiana University reveals a smorgasbord of 
caurses seldom found in even the combined of- 
ferings of a dozen institutions of higher educa- 
tion. 

Saunders’ contributions lie mainly in his in- 
teresting and useful presentation of information 
on course planning, teaching techniques, and 
research formulation. He has presented valu- 
able tips, in highly readable form, on such 
topics as the formulation and evaluation of ex- 
aminations, the development and assessment of 
course evaluations, the preparation of course 
objectives, the construction of research designs 
for appraising teaching, the techniques of coor- 
dinating courses with many professors, the al- 
ternative ways to use and train graduate student 
instructors, and so forth. Some useful base-line 
data are also presented on course evaluation 
surveys and examinations.? In my judgment, 
his syllabus is most helpful on the general 
methods of course development, and especially 
on the techniques of coordinating and influenc- 
ing many instructors to adopt a common core of 
economic analysis, yet allowing each professor 
to ‘‘do his or her own thing.” This format 
makes faculty more amenable to undertaking 
the perceived ‘‘chore’’ of teaching principles of 
economics, and at the same time, increases 
their effectiveness.’ 


For example, on a point that has received considerable 
attention (J. Econ. Ed., Fall 1973), Saunders’ date col- 
lected over eight semesters from almost nine thousand stu- 
dents indicate that student performance on the common 
final examinations is positively and significantly associated 
with the evaluation rating of the instructor from whom they 
took the course. 

3Subsequent to the publication of the syllabus being re- 
viewed here, Saunders has developed two student work- 
books—one for microeconomics and one for macroecono- 
mics—that define the analytical core for each semester of 
Indiana’s introductory course in terms of specific examina- 
tion questions and a set of 15-20 homework problems. A 
special seminar has also been developed to train graduate 
student instructors to become more effective teachers of in- 
troductory economics. 
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Barbara and Howard Tuckman’s course is 
possibly the most traditional of the ones of- 
fered, and as a result, will be quite easily 
adopted by many institutions. Its innovations 
are less in the course content area, and more in 
the areas of providing techniques for motivating 
students ‘to learn economics, and providing stu- 
dents flexibility in their pace of studying eco- 
nomics and of taking examinations. Students 
are placed in a simulated environment of being 


actual consultants to the government and are. 


required to complete ‘‘memoranda’’ (disguised 
workbook and/or case application-like exercises 
of a policy orientation) for the President and his 
key advisors. The authors also offer a few spe- 
cific and useful ideas for arousing student inter- 
est during the classtoom presentation of some 
key economic tools: the consumption function, 
the multiplier, and so forth. Their attempts at 
self-pacing of student learning met with mixed 
results. When provided freedom of time alloca- 
tion students procrastinated, creating adminis- 
trative and testing burdens at the conclusion of 
the course. The authors have thus elected to 
offer rewards and penalties (in the form of 
course points) which have the net effect of 
bringing many of the students back toward the 
traditional study mode in terms of time alloca- 
tion. Their findings accord with my own hunch 
that the self-paced mode is suitable primarily 
for the more highly motivated and disciplined 
students—~and these, lamentably, are not the 
vast majority of students in American higher 
education. i 


II. Overall Appraisal of the Joint Council 
Program 

With the exception of Fels’s package, each of 
the remaining syllabi is somewhat incomplete 
in providing all the elements of a ‘‘turn-key’’ 
offering for the overburdened economics in- 
structor. However, I do not consider this a 
telling deficiency of the developmental effort. 
Something should be left for the instructor to 
do, overburdened or not. More important, I find 
that the various packages, when taken together, 
provide a surprisingly wide variety of materials 
and ideas that a large number of instructors 
should find useful in their course planning and 
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implementation. For example, the instructor 
will find very helpful Saunders’ and Tuckmans’ 
techniques of course planning and course coor- 
dination with many teachers; the instructor may 
utilize some. of Fels and Uhler’s cases, and 
some of the issues provided by Leftwich and 
Sharp; and the instructor will also hopefully 
engage in some course evaluation of the type 
illustrated by Siegfried, Strand, and Saunders. 

Other conspicuous achievements of the Joint 
Council program are both the respectability it 
has provided the idea of teaching more limited 
course content with higher emphasis on applica- 
tion, and its many suggestions on ways for ac- 
complishing these goals. Two books containing 
useful case and issue materials have resulted 
from the project; others are now available from 
commercial publishers, in part in response to 
the project itself. While the optimal format for 
using the case approach may not yet have been 
discovered, this approach is here to stay, and 
will gradually improve over time. 

Finally, these syllabi will serve to stretch the 
thinking of the teacher trapped in the routine of 
providing students with a comprehensive cover- 
age of encyclopedic texts. Such instructors, 
with the aid of these Joint Council materials, 
can rediscover some of the excitement of teach- 
ing. For example, while the Tuckmans’ Presi- 
dential Policy Memoranda do not represent a 
notable breakthrough in concept coverage, this 
technique does indeed illustrate an innovative 
way of ‘‘packaging’’ economics to engender 
some increased enthusiasm and interest—-and 
that contribution is not to be discounted. These 
syllabi will encourage other professors to break 
out of their traditional mold, and to discover 
new techniques of teaching economics in a 
more exciting and effective manner. Certainly 
the syllabi demonstrate conclusively that this 
field is wide open, and that this activity can be 
intellectually rewarding. 

In pointing to the future of the experimental 
courses under review, and to other develop- 
mental efforts of this type, two broad issues 
should be raised. First, it would be good to es- 
tablish a modest program to track over time the 
successes and failures of these courses. One 
might, for example, document over a period of 
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five years the experience of a group of adopters, 
asking each to respond periodically to a care- 
fully constructed series of questions. Several 
issues come to mind. How many of the original 
set of adopters continue to use the materials 
after five years? Why do they continue (or stop) 
using the materials? What role do the adopters 
play in changing the original course packages, 
and in what specific ways? 

Second, a review of these syllabi raises anew 
the critical question of how best to evaluate and 
compare various courses and teaching ap- 
proaches. While instruments such as the Test of 
Understanding in College Economics are use- 
ful, this test is not by itself sufficient to compare 
such divergent courses as those represented by 
the syllabi under review. The time is ripe in 
economic education research 1) to identify a 
fairly comprehensive list of outputs which are 
likely to be impacted by changes in course con- 
tent and teaching technique, 2) to develop reli- 
able and standardized instruments and proce- 
dures for measuring these outputs, and 3) to 
attempt to obtain some weights on the value of 
the outputs as provided by the various clientele 
of our teaching programs. Such a ‘‘Manual of 
Instructional Outputs and Their Measurement” 
would include items ranging from student en- 
rollments, the number of majors, student ‘‘en- 
joyment’’ of the course, faculty willingness to 
teach the course, to such items as student prob- 
lem solving skills in general, knowledge of eco- 
nomic tools, ability to apply economic tools, 
social and political values, and the like.* The 
ability to utilize the wide range of research 
results that have been forthcoming in the Jour- 
nal of Economic Education and elsewhere is in- 
creasingly being constrained by the heteroge- 


‘Attention to developing and systematizing such a set of 
instruments will be provided in a recently undertaken five- 
year project founded by the National Institute of Education, 
and undertaken by Richard Attiyeh, Keith Lumsden, and 
myself. We will be developing several alternative course 
packages for teaching economics, employing Teaching In- 
formation Processing System, programmed learning, com- 
puter games, cases, and the conventional lecture technique. 
Several dozen schools will be participating in the testing 
and evaluation of these various packages. The ability to 
identify, measure, and compare instructional outputs across 
course packages is clearly critical to the research. 
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neity of the set of instructional outputs chosen 
by various researchers to evaluate their teach- 
ing, and the wide range of techniques employed 
to measure even quite similar outputs. Compar- 
isons are therefore notably hampered. We 
should begin thinking about systematizing our 
efforts in identifying, measuring and weighting 
the various outputs of education in general, and 
of economic education in particular. A careful 
evaluation of the Joint Council experimental 
courses could represent an excellent application 
of, and stimulus to, such an outcome. 
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CAPITAL FORMATION: WHERE, WHY, AND 
HOW MUCH? 


Capital Shortage: Myth and Reality 


By ROBERT EISNER* 


A couple of years ago a New York Stock Ex- 
change study (1974) pointed to a ‘‘capital short- 
age” of some $650 billion by 1985. Treasury 
Secretary William E. Simon, comparing his es- 
timates of capital requirements in current dol- 
lars over the next decade with capital expendi- 
tures in current dollars over the last decade, 
came out with a gap of over 21/2 trillion dol- 
lars without noting the noncomparability of 
prices (p. 3871). 

We have indeed a host of estimates from a 
number of econometric models, government 
bodies and private institutions, from Barry Bos- 
worth, James Duesenberry and Andrew Carron 
and many others. A major Bureau of Economic 
Analysis study under the direction of Vaccara 
projected a total of $986.6 billion, in 1972 
prices, for business fixed investment from 1975 
to 1980, or 12.0 percent of cumulative gross na- 
tional product, ‘‘in order to insure a 1980 capi- 
tal stock sufficient to meet the needs of a full 
employment economy, and the requirements for 
pollution abatement and for decreasing depen- 
dénce on foreign sources of petroleum” (p. 7). 

Scarcities are sometimes seen in terms of 
sources of financing. Benjamin Friedman wrote 
in 1975, “To an unusually great extent, finan- 
cial considerations may act during this period 
[1977—81] as effective constraints on the 
amount of fixed investment which the economy 
in aggregate is able to do” (1975, p. 52). In 
May ‘1976, however, Allen Sinai declared, 


*Willlam R. Kenan Professor of Economics, North- 
western University, and Senior Research Associate, Na- 
tional Bureau of Economic Research. | am indebted to Mar- 
tin Feldstein, Benjamin Friedman, Marc Nerlove and 
Beatrice Vaccara for helpful comments. 


“There are no financial shortages of any con- 
sequence” (p. 2). 

But with the plethora of articles, studies, 
claims and warnings, what meaning can we 
attach to the notion of a capital ‘‘shortage’’? In 
what sense can there be a shortage in a free 
economy where markets are cleared by the im- 
petus of price movements? In an uncontrolled, 
competitive system, the rate of investment is 
not imposed as a prior constraint. Business in- 
vestment, in particular, is the resultant of the 
utility-maximizing saving propensities of 
households and the profit or wealth-maximizing 
production decisions of business. These are 
subject to the constraints of the general eco- 
nomic atmosphere determined by the mone- 
tary and fiscal authorities of government, par- 
ticular tax and monetary influences, and general 
currents of the world. 

Any argument that there is a capital shortage 
must either imply a literal failure of market 
clearing or some standard external to the eco- 
nomic system. A failure of markets to clear in 
an equilibrium sense implies fixed or sticky 
prices. If government were to control prices and 
set those for capital goods too low, the quantity 
of capital goods demanded could exceed the 
quantity of capital goods supplied. Perhaps 
more to the point, government regulatory agen- 
cies might hold prices of certain products, such 
as electric power, so low that, while the quan- 
tity of electric power demanded might be very 


` high, firms anticipating continued low prices 
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would not find it profitable to invest in the ca- 
pacity to meet future needs. 

Similarly, there may be price fixing in finan- 
cial markets. If the monetary authority and/or 
inflation force up interest rates while regulatory 
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agencies offer restrictions on what interest may 
be paid, various kinds of shortages may de- 
velop. In some instances regulatory require- 
ments of earnings coverage on debt issues may 
make impossible further corporate borrowing. 
At the same time, investor expectation of future 
returns may be such as to make the cost seem 
prohibitive for raising funds through sale of ad- 
ditional equity. Restrictions on interest rates 
paid by various banking and nonbank lending 

institutions may also have the effect of drying 
up the supply of funds for certain kinds of in- 
vestment, particularly for residential construc- 
tion which traditionally looks to such regulated 
institutions for financing. 

Curiously, most discussions of alleged capi- 
tal shortages do not focus sharply on these par- 
ticular interferences with the free functioning of 
product or capital markets. Neither do they 
point rigorously to positive externalities of pri- 
vate saving and investment or negative ex- 
ternalities of current consumption, private or 
public, which might warrant government inter- 
vention in these markets in support of capital 
formation. Rather they relate to imagined dis- 
parities between the amount of capital or the 
rate of investment which some individual or 
group asserts we should have and what appears 
to be forthcoming. On the real side, projections 
are made of future rates and composition of 
production, levels of employment and the 
amount of capital ‘‘required’’ at some specified 
future date to match the given employment and 
output. Some judgment is then made as to 
whether the rate of saving over the intervening 
period will be such as to accumulate a sufficient 
amount of capital or what governmental poli- 
cies might be appropriate to bring about such 
saving and investment. 

As probably the most meticulous, thorough 
and detailed estimate of business fixed invest- 
ment ‘‘requirements,’’ the Vaccara-BEA study 
permits us to view clearly the basic inherent 
deficiencies of use of such projections to docu- 
ment a capital “‘shortage.’’ First, the Vaccara- 
BEA work uses an extraneous Bureau of Labor 
Statistics estimate of 1980 “full employment”? 
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GNP and a sectoral composition of that GNP 
which predetermines the proportions of gross 
national product devoted to more and less capi- 
tal-intensive final demand vectors. Second, 
capital-output ratios are determined from histar- 
ica] figures, sometimes with projections of 
trends in these ratios. No adjustment is made 
for the effects of possibly changing interest 
rates, prices, availabilities or costs of obtaining 
capital. Third, ‘“‘summary’’ assumptions are 
made about discards or retirements and con- 
sequent need for replacement. No adjustment is 
made for the possibility that, faced with ‘‘short- 
ages,” firms might discard existing plant and 
equipment less rapidly. Fourth, requirements 
for pollution abatement capital are taken from 
BEA and McGraw-Hill projections and ‘‘a large 
dose of judgmental adjustment.’’ Fifth and fi- 
nally, needs for energy-related investment are 
taken from ‘‘Project Independence” programs. 

Out of all that came the estimate of $986.6 
billion as additional capital needed from 1975 
through 1980 to meet the projected expansion 
needs for the specified final product mix in 1980 
with also specified capital-output ratios and dis- 
cards or retirements. To relate this to a pro- 
jected flow of saving, real or financial, and infer 
a capital shortage would be to put economic 
processes in a strait jacket. If the indicated sav- 
ing were not forthcoming at existing rates of re- 
turn, would not the return to saving and the cost 
of obtaining it rise? Would not discards and re- 
tirements slow in the face of more costly capital? 
Would not industry shift to less capital-inten- 
sive or less durable means of production, thus 
reducing capital-output ratios? Would not de- 
mand and the final product mix, under the pres- 
sure of changes in relative prices, shift toward 
less capital-intensive industries? And might not 
the market output to be produced by a full 
employment economy be reduced in response to 
the shifts in allocation to the nonmarket output 
of pollution abatement or to more costly domes- 
tic energy production? 


While much business attention is directed to 
presumed shortages in the financing of business 
investment, it is hard to believe or to find in the 
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data evidence that our financial system is unable 
to complete the nexus between savers and the 
accumulaters of real capital. As we have sug- 
gested, imperfections in our financial markets, 
frequently created by government restrictions, 
may well distort the allocation of saving. Cer- 
tain restrictions, such as.those on interest 
payments on deposits may to some extent dis- 
courage saving, but even here conclusions de- 
pend upon the doubtful elasticity of saving with 
respect to its rate of return, including both in- 
come and substitution effects. 

Individual firms at times believe themselves 
pinched by financial shortages in the face of 
what appear to them to be attractive investment 
opportunities. But in any economy where re- 
sources are not free, there are opportunity costs 
to investment. Costs to an individual firm, fi- 
nancial and nonfinancial, reflect market valua- 
tion of alternative uses of desired resources. If 
an individual firm finds that it cannot obtain 
. funds at a sufficiently low cost to warrant their 
use in investment, this in principle implies that 
there are other uses of those funds which are 
deemed more valuable. 

Where, in the aggregate, firms feel that they 
cannot profitably finance as much investment as 
they wish, households, nonprofit institutions 
and governments and government enterprises 
apparently have exercised superior claims to the 
additional resources which business might elect 
to have for more investment. This, ultimately, 
is not a financial constraint but a real constraint 
imposed by the limitation of resources on the 
one hand and society’s preferences, expressed 
both individually and socially, on the other. 

The decisive constraint on capital formation 
may well lie in the supply of saving, although 
not in the manner sometimes affirmed. ‘‘Gross 
saving” in our national income and product ac- 
counts comprises personal saving, undistributed 
corporate profits, business capital consumption 
allowances, the government surplus and net 
capital grants received by the United States. 
This is identically equal to gross investment, 
which includes gross private domestic invest- 
ment and net foreign investment. The identity is 
a powerful and sharp but potentially misleading 
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tool, where one is tempted to apply carelessly 
ceteris paribus assumptions. One might, for ex- 
ample, assert that, given gross saving which 
equals gross investment, reducing net foreign 
investment would raise gross private domestic 
investment, But can one properly assume that 
reducing net foreign investment, with likely 
consequential reductions in the domestic em- 
ployment and income associated with the pro- 
duction of goods and services sold abroad, 
would leave gross saving unaffected? 

A most common complaint is that the federal 
government budget deficit, calculated at $74.6 
billion in the 1975 National Income and Product 
Accounts, is ‘‘crowding out’ private invest- 
ment. We should, at least in this context and 
indeed more generally, dismiss the monetarists’ 


argument that funds used to buy federal debt are ° 


not available to buy business debt. For this 
quite confuses stocks and flows of funds and 
fails to recognize that the money used to buy 
federal securities is in turn, roughly to the ex- 
tent of the deficit, respent and hence again 
available for further lending. All this may 
create some pressure on interest rates if the 
monetary authority is not accommodating but 
even apart from that ‘‘if,’’ there is no reason to 
anticipate major interest effects on investment. * 
In terms of the saving-investment identity, 
what of the argument that of the $262.8 billion 
of gross private saving in 1975, $64.8 billion 
was dissipated in the government deficit (nega- 
tive surplus, with a $9.8 billion state and local 
surplus partially offsetting the federal deficit)? 
It can be stated that only $195.4 billion was left 
for gross investment. Would not gross invest- 
ment have been more if the government deficit 
offset to gross private saving were less? 
Again such reasoning involves invalid ce- 
teris paribus assumptions. Suppose the federal 
budget deficit were reduced by eliminating rev- 
enue-sharing grants to state and local govern- 
ments. Would that not reduce the state and 
local governments surplus? Or suppose social 


1A paper by Patric H. Hendershott (1976) points out that 
a deficit-creating tax cut accompanied by increased short- 
term Treasury financing may well lower the long-term inter- 
est rates most relevant to investment. 
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security benefits were reduced or personal in- 
come taxes increased. Would this not reduce 
personal saving? Or suppose corporate profits 
tax rates were raised. Would this not reduce un- 
distributed corporate profits? 

Even merely within the accounting frame- 
work, one quickly sees that reducing the federal 
budget deficit in an effort to make more private 
saving available for business investment may 
merely reduce other components of gross sav- 
ing, leaving no more for investment. The full 
economic consequences may indeed be per- 
verse. It should be clear to most that in a year 
which witnessed the depth of the sharpest and 
most severe recession since the Great Depres- 
sion of the 1930’s, action to reduce the govern- 
ment deficit, either by increasing taxes or re- 
ducing government spending, could only have 
been expected to further reduce aggregate de- 
mand, income, output and private saving. That 
recession saw the total of fixed investment drop 
25 percent from the first quarter of 1973 to the 
second quarter of 1975. Any further govern- 
ment contributions to lowering actual demand 
by attempted budget balancing could only have 
depressed the economy and saving and invest- 
ment all the more. 

If some future capital ‘‘shortage’’ is fore- 
seen, the surest and most substantial spur to 
current capital formation is a rapid return to rel- 
atively full production and employment. There 
need be no fear of lower taxes stimulating con- 
sumption or increased government spending 
depriving capital goods industries of resources 
when unemployment and excess capacity are 
rampant. 

Once we contemplate full employment, the 
rules are quite changed. With resources fixed in 
the short run, in any economic world we know 
there are scarcities everywhere. Households 
would like to consume more. Those concerned 
with the provision of public goods—or what- 
ever else comes from government—would like 
more of them. And those responsible for the 
acquisition or production of capital to meet fu- 
ture needs would like to have more of that. Who 
is to say that there is to be a greater allocation of 

. resources to one of these categories—the ac- 
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cumulation of capital—and less to the others? 
“Shortage” becomes merely the somewhat pe- 
jorative expression of the universal character- 
istic of scarce resources. 

One argument for the existence of a ‘capital 
shortage” is that government policy, particu- 
larly tax discrimination, has biased capital ac- 
cumulation downward. With regard to business 
investment, where most of the heat has been 
generated, such an argument is not easily sub- 
stantiated. Rather, the combination of capital 
gains exclusions, tax depreciation in excess of 
economic depreciation, tax deduction of inter- 
est costs, and equipment tax credits, particu- 
larly in a climate of expected inflation of capital 
gocds prices, offer a considerable distortion in 
the direction of more business investment than 
would be undertaken in a free market. This is 
probably accentuated by complementary rz- 
strictions of investment in housing, govern- 
ment, nonprofit enterprises and human capital. 

It is indeed in these latter categories that we 
may find greatest evidence of true capital short- 
age. Anticompetitive forces in the area of build- 
ing trades and residential construction, along 
with restrictive covenants and imperfect 
mortgage markets, may well be accountable for 
depressed investment and excess capacity in the 
home building industry. Government military 
expenditures receive vast support, but a system- 
atic effort to decide on public investment in 
terms of cost-benefit analyses, which would 
correspond to entrepreneurial profit calculus, 
might give different results from those stem- 
ming from the current electoral-legislative-log- 
rolling complex. Neither nonprofit enterprises 
nor state and local government, we should be 
reminded, enjoy any benefits from equipment 
tax credits or accelerated depreciation. 

But most important is the great bulk of capi- 
tal accumulation which takes place in intangible 
or human form. Here there are basic a priori 
reasons to expect underinvestment. Where a 
company constructs or buys plant and equip- 
ment it can retain it and its benefits for itself. 
Where it invests in research, development, 
know-how and training, since knowledge and 
skills are generally freely disseminated in a free 
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society, differences may be substantial between 
marginal return to the investor and marginal 
social return. Most particularly, since we are 
riot a slave society, it does not pay individual 
private enterprise to invest in human beings for 
more than the expectation of returns from their 
uncertain and usually short-run employment. 

Yet the serious imperfection in human capital 
markets, along with understandable individual 
risk aversion, makes it very difficult for people 
to invest adequately in themselves. Information 
and transaction costs curtail drastically the 
supply of finance for human capital. What 
youth with aspirations for business leadership 
or service as an engineer, political leader or 
economist can go to the bank and say, ‘‘Invest 
in me! My expected life-time earnings are high. 
I would be happy to give you a promisory note 
* or sell you equity rights in my human capital’? 

As Benjamin Friedman has suggested 
(1976), the issue of capital shortage may per- 
haps better be raised as: Shortage for whom? 
The sometimes heated discussion may have 
more to do with distribution of income and par- 
ticularly wealth than with their aggregates. Tax 
concessions to business allegedly to encourage 
investment essentially convey ownership of ad- 
ditional capital to current equity holders. Gen- 
eral cuts in taxes to stimulate demand and indi- 
rectly encourage investment give increased 
capital ownership to all those who save more 
out of increased after-tax incomes. Expendi- 
tures for education and training increase the 
wealth primarily of those whose only capital is 
human. 

Finally, it is argued that government transfer 
payments and taxes create a capital shortage in 
the sense of encouraging consumption and dis- 


couraging saving. In part this argument depends . 
upon notions, appropriately questioned in Mil- . 


ton Friedman’s permanent income and Franco 
Modigliani’s life cycle consumption functions, 


that the marginal propensity to consume of the | 


poor is greater than that of the rich, so that re- 
distribution from the rich to the poor will raise 
- consumption. Indeed, the dominant component 
of taxes on the working young to finance 
transfer payments to the elderly retired may 
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suggest quite the opposite. The propensity of 
Americans to leave estates may be such that, 
despite the need of many elderly to consume all 
of their social security benefits, our social insur- 
ance system may add more to private saving 
than it subtracts. 

Concerns that the social commitment to re- 
tirement benefits vitiates the need for and hence 
reduces the quantity of private saving may be 
countered on two counts. First, they ignore the 
effects of alternative private commitments, 
chiefly from one’s children. Second, they raise 
some question as to the appropriate arguments 
of a social welfare function. If people prefer to 
avoid risk and uncertainty as to their retirement 
and to avoid having to save to meet that risk, 
why should government not permit them to ob- 
tain this superior position? 

It is also asserted that a capital shortage is 
created by income taxation which reduces the 
after-tax return on saving. But here we must - 
keep in mind both income and substitution ef- 
fects. If saving is motivated by expected future 
consumption needs, a lower rate of return on 
accumulated wealth may induce us to save more 
in order to reach or come close to our originally 
preferred consumption path. The same argu- 
ment of course applies to the effects of taxation 
on productive or remunerative work itself. As 
taxes rise we have to work more to attain any 
given level of after-tax benefits. 

Finally, we are told that, for some reasons of 
state or religion, we must accumulate capital 
more rapidly in order to grow faster, It is argued 
that alleviating capital ‘‘shortage’’ would con- 
tribute to growth and hence to future output. 
But this would be at the expense of current 
availability of private and public goods and ser- 
vices. Is it necessarily desirable that we have 
more in the future than in the present? It is not 
axiomatic that we should sacrifice more when 
we are young in order to live better when we are 
older, or that our generation should sacrifice in 
the prospect that our great-grandchildren would 
live better. Our golden rule need not be, ‘“Jam 
tomorrow and jam the next day, but never jam 
today!” 
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Does the United States Save Too Little? 


By MARTIN FELDSTEIN* 


The division of national income between 
consumption and saving is probably any econ- 
omy’s most important macroeconomic charac- 
teristic. It is significant therefore that the U.S. 
saving rate is lower than the rate in almost every 
other industrial country.! While this in itself is 
neither good nor bad, it arouses concern that the 
United States may save ‘‘too little.” 


I. Comparing the Reward with the Sacrifice 


To know if the United States does save too 
little we must ask: If we increase our capital ac- 
cumulation, would the resulting higher level of 
future consumption compensate sufficiently for 
the reduced consumption today? The first part 
of this paper shows how this question can be an- 
swered and why I believe the answer is yes. Al- 
though we usually assume that such questions 
can be left to individuals, saving decisions are 
subject to powerful distortions through tax rules 
and social security. It is necessary to look 
beyond observed choices and compare expli- 
citly the benfits and costs of additional saving. 


A. The National Rate of Return on Private 
Investment 


The first step in answering our question is to 
estimate the rate of return that the nation would 
earn on additional saving, i.e., the effect that 
foregoing a dollar’s worth of consumption 
would have on the income available for na- 
tional consumption in the future. Although this 


*Professor of Economics, Harvard University. The cur- 
rent paper is developed more fully in Feldstein (1976d). I 
am grateful to the National Science Foundation for financial 
support. 

"For the twenty-four Organisation for Economic Co- 
Operation and Development members other than the United 
States, gross fixed capital formation averaged 24 percent of 
gross domestic product in the period 1962 through 1973. 
The U.S. rate was only 17 percent while the rate in Japan 
was 33 percent. The U.S. net national saving ratio of less 
than 8 percent for this period is also very low by foreign 
standards. 
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rate can only be approximated by aggregate sta- 
tistics, I believe that the available data can 
provide a useful estimate and an assessment of 
any significant trends. 

In á recent study, Larry Summers and I es- 
timated the potential national rate of return on 


private investment by the ratio of the pretax- 


capital income (including interest but net of 
depreciation) to the value of the capital stock in 
the nonfinancial corporate sector. We were for- 
tunate to have the new Department of Com- 
merce data on annual capital income and capital 
stock for the postwar period in constant dollars, 
with the old tax accounting measures of depre- 
ciation at historic cost superseded by new mea- 
sures of depreciation at replacement cost and 
with inventory profits purged of the distorting 
effects of inflation. 

For the entire postwar period 1946-75, we 
estimated the average net rate of return at 12.4 
percent. For individual overlapping decades the 
estimated rates of return were: 1946-55, 13.5 
percent; 1950-59, 12.6 percent; 1956-65, 12.4 
percent; 1960-69, 13.4 percent; and 1966-75, 
11.2 percent. 

The lower rate for the most recent decade 
may suggest a permanent decrease or even the 
beginning of a secular decline, a possibility 
stressed in the widely cited paper by William 
Nordhaus. But such an interpretation ignores 
the cyclical nature of profits. When Summers 
and I analyzed the annual rates of return, we 
found absolutely no evidence of a downward 
trend in the period through 1969. While the 
profit rate fell substantially in the following six 
years, we believe this reflects the abnormal ex- 
perience cf an imported inflation, price con- 
trols, and z sharp recession. Indeed, the adverse 
effect on profits of a low rate of capacity utiliza- 
tion that can be inferred from the experience 
before 1970 is sufficient to explain the seeming 
downward trend in profits for the period 
through 1975. Moreover, the rate of profit 
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began to recover in 1975 and will be up again in 
1976. 

It seems most appropriate to conclude that 
the national rate of return on private corporate 


investment is about 12 percent and shows no 
evidence of a permanent or secular decline. 


B. Preference for Present and Future 
Consumption 

I for one would save more if I could obtain a 
12 percent return. But as economists we want to 
* say something about the rate at which others 
would be prepared to substitute future con- 
sumption for present consumption. If the 
amount of future consumption that individuals 
require to forego present consumption is less 
than the rate at which investment produces fu- 
ture consumption from current capital invest- 
ments, we should save more: i.e., the U.S. 
saves too little if the rate at which individuals 
discount future consumption is less than the 
national rate of return on private investment.? 

If there were perfect capital markets and no 
taxes on capital income, everyone’s rate of time 
discount (d) would equal the market rate of in- 
terest. With no taxes, this rate would also equal 
the marginal product of capital. The existing 
personal and corporate income taxes put a 
wedge between the national return on capital 
and the net rate received by savers. As a first 
approximation, everyone equates his rate of 
time discount to the net of tax return that he re- 
ceives. The substantial tax ‘‘wedge’’ makes the 
consumption discount rate (d) substantially less 
than the pretax national rate of return on addi- 
tional investment (r). As a simplified example, 
note that a corporation tax at rate te and a per- 
sonal income tax at rate £p imply that d = (1 — 


*Critics of increased saving often ask: ‘Why should we 
save more to benefit the next generation? They will be 
richer than we are.” This line of argument is quite irrele- 
vant, Although we can save more in order to give more 
wealth to the next generation, additional saving can also be 
purely selfish. We can save more in order to enjoy a higher 
standard of living in our own retirement or in later prere- 
tirement years. At that time we can individually sell the cap- 
ital stock to the next generation and consume its value. If 
each generation chooses to save more for its own retirement 
years, the capital stock will be permanently higher. 
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tp) (1 — tor. Understating the effective tax rates 
as tm = 0.3 and fe = 0.4 overstates d; still, a na- 
tional rate of return of 12 percent corresponds to 
d = 0.050. The net return received by investors 
and therefore their rate of time discount of fu- 
ture consumption is less than half of the corre- 
sponding pretax national rate of return.? 

There is a quite different way to think about 
comparing consumption at different dates. In 
cardinalist language, the marginal rate of sub- 
stitution between consumption at different dates 
is the ratio of the corresponding marginal utili- 
ties of consumption: MRS,,54; = Us/Us4.. where 
U, = dU/aC,. Ignore for the moment the fact 
that future consumption is less certain because 
of the probability of intervening death and psy- 
chologically less attractive because of what 
Pigou referred to as the ‘‘faulty telescopic fac- 
ulty”’ that causes future pleasures to appear 
smaller than they are in reality. The marginal 
utility of consumption nevertheless declines 
through time because real consumption per cap- 
ita rises. If, over the relevant horizon, con- 
sumption grows exponentially at rate g and the 
elasticity of marginal utility with respect to con- 
sumption is a constant of m, the marginal wil- 
ity of consumption will also fall exponentially 
at rate gm. The marginal rate of substitution 
therefore satisfies MRS, .., =e". Since this 
derivation ignores both the individual probabil- 
ity of death and the psychological myopia and 
idealizes the change in consumption as a con- 
stant exponential growth, the resulting marginal 


Inflation tends to raise the effective tax on capital in- 
come even further and therefore to widen the gap between d 
and r; see Feldstein, Jerry Green and Eytan Sheshinski. 
Replacing the mean values that I have been discussing with 
corresponding ‘‘certainty equivalents’ yields would lower 
boch r and d but would increase the relative difference 
because the current absolute difference between the means 
reflects the portion collected by the government which is 
pooled and spread and which therefore need not be reduced 
(or reduced very little) in going from a mean rate to a zer- 
tainty equivalent rate. In Feldstein (1976d), I discuss the 
implication of the fact that most individuals do not save by 
buying corporate stock but by accumulating pension re- 
serves or savings account deposits, the problem of separate 
borrowing and lending rates, the multiplicity of pretax re- 
turns on different investments, and the sensitivity of the re- 
turn to additional investment. 
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rate of substitution is best thought of as repre- 
senting a ‘‘planner’s time preference’’ that is 
appropriate if we wish to ignore the distribution 
of consumption among individuals including 
the distribution among individuals of different 
generations. To distinguish this from the indi- 
viduals’ time preference rate d, I will denote 
this by 6: thus, MRS = (1 + 8) = e™9. As aquite 
accurate approximation for the relevant orders 
of magnitude, 6 is mg. Note that 8 will be less 
than d by the annual probability of death and by 
the discounting of future utility that individuals 
would later recognize as irrational. 

A numerical example will help to fix these 
ideas. Since per capita consumption is growing 
at about g = 0.02, we find 6 = 0.02m. If a 10 
percent increase in consumption causes its 
marginal utility to decrease by 20 percent, m = 
2. The appropriate value of m is clearly a matter 
of introspective judgment; I think of m as be- 
tween 0.5 and 1.5 and would find values of m 
much in excess of 2 to be quite implausible. 
Even with m = 2, 8 = 0.04. A reasonable ad- 
justment for the probability of death and for 
Pigovian myopia would still leave d at no more 
than 0.07. Thus, this direct utilitarian approach, 
like the analysis of prevailing net of tax asset 
yields, implies that the rate of time discount of 
future consumption is probably about half of the 
social return on additional private investment. 


II. Why Do We Save Too Little? 


I have just discussed how taxes on capital in- 
come reduce the reward that savers receive for 
postponing consumption. If the government fi- 
nanced the same public spending by a tax that 
exempted capital income, the reward to savers 
would rise and the nation’s rate of saving would 
increase.* Since eliminating or reducing the tax 
on capital income would require increasing the 


‘Substituting a consumption tax for our current income 
tax while keeping the present value of everyone’s lifetime 
tax burden unchanged would be a change in the timing of 
aggregate tax collections. National saving would increase 
only if the government adjusted its net surplus to keep real 
government consumption unchanged. A tax on “‘labor in- 
come’ (defined to incude the receipt of gifts and bequests) 
has the same effect on personal consumption but a yet dif- 
ferent timing of tax receipts. See Feldstein (1976a). 
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effective tax on labor income, the welfare gain 
from removing the saving distortion would be 
partly offset by a welfare loss from a greater 
distortion of labor supply. However, detailed 
calculations indicate that, with plausible but 
conservative parameter values, the welfare gain 
would outweigh the loss (Feldstein 1976a). We 
save ‘‘too little’? because of taxes in the sense 
that both saving and economic welfare would 
increase if the taxes on capital income were 
reduced and replaced by a tax on consumption 
with equal yield and equal progressivity. 

As I explained in previous papers (Feldstein 
1974, 1976b,c), social security affects saving 
in two countervailing ways. For someone with 
fixed retirement plans, social security unam- 
biguously reduces private saving by substituting 
the promise of future benefits for real private 
retirement assets. However, social security in- 
duces earlier retirement which in itself increases 
saving. Although the net effect is theoretically 
indeterminate, there is a growing body of econ- 
ometric studies using both aggregate data and 
household survey data that shows that social se- 
curity does substantially reduce private saving 
and therefore national saving (see Feldstein 
1976b). 

To understand the nature of the welfare loss 
that occurs when an increase in social security 
depresses private saving, consider an increase 
that is small enough to leave unchanged the na- 
tional rate of return and the rate of time prefer- 
ence. Paul Samuelson’s model of overlapping 
generations is a convenient framework for this 
analysis. It shows that if each generation lives 
for one ‘‘year’’ and aggregate real income 
grows at rate n, social security ‘‘pays’’ an im- 
plicit rate of return of n, i.e., for each one dollar 
of social security taxes that individuals pay dur- 
ing their ‘‘working year” they will receive 1+ 
n dollars of benefits in retirement during the 
“‘next year.” If the one dollar of taxes had in- 
stead been invested in real capital accumula- 
tion, the return would have been r dollars. The 
individual thus loses r — n dollars during the 
“‘retirement year’’ per dollar of tax paid (rather 
than invested) in the previous ‘working year.” 
The discounted value of that loss at the time that 
the tax is paid is thus (r—n)/(1+d), where d is 
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the individual’s rate of time discount. 
Consider now a decision to increase social 
security taxes and benefits by § dollars at time t 
= Q and to raise this increment annually at rate 
n as national income grows. There is an imme- 
diate gain of S dollars to the generation of re- 
tirees who receive the initial transer without 
paying any extra tax and a net loss to the present 
generation of workers and to each future gener- 
ation; for those who are working in ‘‘year’’ ¢ the 
value of the net loss is [(r -a)y + DSA 
+n)‘, The immediate gain of the current retirees 


can be compared to the current and future losses 
by discounting these losses at the time prefer- 
ence rate 6 that is appropriate for intergenera- 
tional comparisons of consumption. It is easily 
shown that the present value of the future net 
loss per initial dollar of increase (S) is: 


(1) Loss 


Since r > n aná r > d = ô, the loss is clearly 
positive. , 

Readers familiar with Samuelson’s analysis 
may wonder why he reached the very different 
conclusion that social security would raise the 
welfare of every generation. Unlike the current 
analysis, Samuelson’s model assumed that no 
capital goods exist so that real saving and in- 
vestment is impossible. By extension, when- 
ever r is less than n, the ‘‘loss’’ of each future 
generation is actually a gain and social security 
unambiguously raises welfare by reducing real 
investment: (see David Cass and Menahem 
Yaari). But in the realistic case of r > n, the 
loss depends on the relative magnitudes of r, n, 
ô and d.® 


5This entails the convergence condition that 5 >n, an as- 
sumption that is not necessarily satisfied. Recall that 6 may 
be regarded as the rate of decline of the marginal utility of 
consumption per capita while n is the rate of growth of 
aggregate income. If 6 <n, the future losses have an infi- 
nitely large present value, limited in reality only by the 
eventual limit to population growth. 

If r = d = § there would be no present value loss in the 
case being considered although each generation of workers 
would lose (r ~ n)/(1 + d}. With no tax distortion (r = d) 

_ but with d > 6, there would be a loss per dollar of initial tax 
‘increase of (d ~8) O + mi + d) (8 — n) > 0. 
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The issue of optimal social security benefits 
is of course more complex than this simple dis- 
cussion implies. But the analysis is sufficient to 
illustrate the basic point: in reducing private 
saving, social security causes the substitution of 
a low-yielding implicit intergenerational con- 
tract for real capital investment with a higher 
social yield. 


II. Four Wrong Reasons for Saving More 


I would now like to contrast the reason I 
emphasized for saving more—that the benefits 
greatly exceed the cost—with the main argu- 
ments in the recent ‘‘capital shortage” debate.” 

The Capital Gap. The public’s attention was 
drawn to the issue of a ‘‘capital shortage” by 
cries of alarm from the Secretary of the Trea- 
sury and others who projected ‘‘investment 
needs’’ that greatly exceeded forecast saving. 
Whatever the accuracy of these projections, 
there is an important sense in which any such 
forecast of a ‘‘capital gap’’ is misleading. It ap- 
pears to predict that the demand for capital will 
continually exceed its supply. Usually when 
there is excess demand for some good, its price 
rises until demand and supply are equal. In the 
capital market, the interest rate and the cost of 
equity capital should increase until they are 
high enough to force firms to tailor their ag- 
gregate investment demands to the available 
supply. There will be no ‘‘shortfall’’ of invest- 
ment funds because the demand for funds will 
shrink to the available supply.® 

Full Employment. A quite different notion of 
a capital shortage is offered by those who be- 
lieve the capital stock is ‘‘too small to provide 
full employment.’’ Such a view is contrary to 
both the Keynesian analysis of aggregate de- 


7There is also the more reasonable but technically false 
assertion that an increase in the rate of saving is desiradle 
because it causes an increase in the rate of growth of na- 
tional income. Although a higher saving rate does cause a 
temporary increase in the rate of growth of income, it is ket- 
ter to regard this as a transition to a higher level of income. 
Eventually the rate of growth returns to its original value. 

8Among those who have emphasized the logical contra- 
diction of a ‘‘capital gap” are Barry Bosworth, Jars 
Duesenberry and Andrew Carron; Benjamin Friedman; 
Allen Sinai and Roger E. Brinner; and Pau] Wachtel, Ar- 
nold Sametz and Harry Shuford. 
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mand unemployment and the neoclassicial view 
that the high ‘‘permanent’’ rate of unemploy- 
ment in the United States reflects adverse incen- 
tives that result from government policies and 
labor market institutions. At best, the notion 
that more capital can lower the unemployment 
rate could be rationalized in terms of a tempo- 
rary situation in which there is no unused excess 
capacity and no opportunity to use existing cap- 
ital in a more labor-intensive way; more capital 
would then be a prerequisite for more employ- 
ment. Neither of these conditions holds at 
present: there is substantial evidence of excess 
capacity and the capital stock can be used in a 
more labor-intensive way by greater reliance on 
multiple-shift working. 

More important, any such argument for more 
capital to reduce unemployment confuses the 
occasional desirability of a temporary increase 
in the capital stock with the desirability of a 
permanently higher saving rate and corre- 
spondingly large capital stock. In the long run 
which is the focus of this paper, a larger capital 
stock would not reduce unemployment because 
the capital-labor ratio in production would rise 
as capital became more available. 

Price Stability. A similar confusion of tem- 
porary increases in investment with permanent 
increases in the capital stock underlies the price 
stability case for increased saving. Since some 
price increases occur when the demand for par- 
ticular products exceeds capacity output, selec- 
tive temporary increases in capacity could elim- 
inate this potential source of inflation. But a 
permanently higher saving rate and a corre- 
spondingly higher capital stock would not re- 
duce the frequency or severity of bottlenecks 
and excess demand. While the larger capital 
stock would permit a higher level of output, it 
would also raise the level of wages and capital 
income and therefore the demand for that out- 
put. 

International Competitiveness. “A larger 
capital stock would increase the productivity of 
U.S. workers. For any given level of real 
wages, greater productivity means lower prices. 
And with fixed exchange rates, lower prices 
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mean more exports and fewer imports.’’ This 
line of reasoning is used to argue that a higher 
saving rate will improve the long-run balance of 
trade and, by reducing imports and increasing 
exports, will ‘‘prevent the loss of American 
jobs to foreign workers.” 

It should be clear that the argument is faulty 
at several points. Higher productivity should 
increase real wages. The level of prices will 
depend on (among other things) the ratio of the 
money supply to the level of output and not on 
productivity or other such ‘‘real’’ variables. Ex- 
change rates do not actually remain unchanged 
in the long run even when exchange rates are 
officially ‘‘fixed’’ and certainly vary quite rap- 
idly under the current system of ‘‘managed 
floating” exchange rates. The domestic price 
level can therefore change without affecting ex- 
ports and imports. And, finally, if the domestic 
labor market functions efficiently and aggregate 
demand is maintained, there will be no relation 
between the level of net exports and the level of 
domestic employment. If there is a relation be- 
tween capital accumulation and export perform- 
ance, it should be both temporary and weak. 


IY. Conclusion 

The existence of this session is ample evi- 
dence that economists and others are asking 
whether the United States saves too little. I 
believe the answer is ‘‘Yes*’: the reward for ad- 
ditional real saving that the nation as a whole 
would receive would be well worth the current 
sacrifices. 

Debates about the notion of a ‘‘capital short- 
age” have served only to confuse this issue. It 
is quite appropriate to belive that there is no 
‘‘capital shortage’’ but that an increase in the 
saving rate would be desirable. There are four 
principal ways in which public policies can 
increase national saving: government surpluses, 
change in tax rules, changes in the structure of 
social security benefits and financing, and re- 
form of the regulation of financial institutions. I 
hope that future analysis will focus on defining 
the appropriate mix of these four options. 
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Some Reflections on Capital 
Requirements for 1980 


By BEATRICE N. VACCARA* 


It seems a bit ironic that in the Bicentennial 
year of this country’s history a session of the 
American Economic Association should con- 
cern itself with the problem of capital shortage, 
for surely this must have been a subject of dis- 
cussion by colonial economists two hundred 
years ago. Yet clearly ‘‘capital shortages” have 
not been a chronic problem of the U.S. econ- 
omy, and most of us view this as a problem of 
more recent vintage. However, some of you 
may remember that almost twenty-five years 
ago Wassily Leontief (1953) stressed that the 
net impact of our foreign trade was to import 
capital and to export labor. He went on to argue 
further that because of the high productivity of 
U.S. labor relative to other countries, capital 
rather than labor was our relatively scarce re- 
source. At the time of Leontief’s original work 
this finding was considered a paradox and many 
individuals, including myself, were critical of 
his findings, either on theoretical or empirical 
grounds. Yet today his contention that labor is 
our relatively abundant resource and that capital 
is our scarce resource is regarded by some as an 
appropriate description of the economic scene. 

If I were to interpret today’s assignment as an 
attempt to answer the question—-‘‘ Will there be 
a capital shortage?’’—my answer would have 
to be a simple ‘‘No,’’ for we are all aware that 
investment always equals saving and that in a 
“free market’? economy there can be-no real 
shortages of a reproducible good. Of course, I 
might also want to point out that while, in 
theory, such a disequilibrium could not persist, 
at least in the long run, in reality, institutional 
constraints and distortions do present obstacles 


*Associate Director for National Analysis and Projec- 
tions, Bureau of Economic Analysis, U.S. Department of 
Commerce. 
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to an automatic adjustment to an ‘‘optimal’’ 
level of capital formation. 

My talk today, however, will not discuss 
such issues but will concentrate on such ques- 
tions as: 1) What level of fixed nonresidential” 
investment is consistent with our pronounced 
long-run national objectives of full employ- 
ment, increasing productivity, environmental 
cleanup and a drive towards energy conserva- 
tion and decreasing dependence on foreign 
sources of petroleum? 2) How does one go 
about estimating these investment requirements 
within a consistent GNP framework? and 3) 
How sensitive are the estimates to the various 
steps of the procedures employed? 

The general methodology employed by the 
Bureau of Economic Analysis (BEA) in its capi- 
tal requirements study was a combination of a 
macroeconometric forecasting model and a de- 
tailed input-output model. Such an approach 
was used because it was believed that building 
up the aggregate from detailed industry es- 
timates would not only yield a better total, but 
would also permit one to ‘‘see what was going 
on,” that is, to separate out the various factors 
that contribute to total capital requirements by 
business: capital expansion, capital replace- 
ment, environmental cleanup and the drive to- 
wards energy conservation and self-sufficiency. 

The broad steps required fer such an ap- 
proach were as follows: 1) projecting GNP and 
its major components to 1980; 2) translating 
these aggregate GNP projections into detailed 
industry bills of goods; 3) deriving the Gross 
Domestic Output requirements by industry as- 
sociated with this set of final demands (through 
the use of a projected input-output inverse ma- 
trix); 4) estimating the gross capital stock 
needed to produce the projected industry out- 
puts (by multiplying the projected industry out- 
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‘puts by projected capital/output ratios); 5) es- 
timating the cumulative gross private domestic 
investment (1971-80) required to assure the 
necessary 1980 capital stock, allowing for both 
replacement and expansion of productive capi- 
tal; 6) estimating the investment requirements 
related to energy conservation and attempts at 
energy self-sufficiency; and 7) estimating the 
additional investment required by each industry 
to meet existing regulations relating to pollution 
control and abatement. 

ý Figure 1 provides additional detail on the 

B... steps used in the estimating procedures. 
Even a quick glance at this flow chart (which 
has been simplified somewhat for presentation 
purposes) indicates that the procedures em- 
ployed were rather complex and involved sub- 
stantial data inputs. BEA was not alone in 
providing the data input, but utilized and syn- 
thesized information developed elsewhere in 
the federal government and by private research 
organizations.? 

Although the time constraints do not permit 
me to go into detail on all aspects of the me- 
thodology, I would like to highlight one impor- 

“tant aspect--the procedure used to drive the 
1980 capital/output ratios by industry. The ap- 
proach was a pragmatic one. In view of the 
unresolved theoretical debate on the nature of 
the production function and in the face of in- 
conclusive and sometimes conflicting empirical 
evidence regarding whether or not technical 
progress is neutral, capital augmenting, or labor 
augmenting, this seemed the wisest course. 

The first step of the procedure for projecting 
capital/output ratios involved the calculation of 


‘Because of the necessity of completing the capital 
requirements study within a short time span, BEA did not 
make independent projections of the GNP components, the 
industry bills of goods and the associated industry output 
levels, but utilized ‘‘revised’’ 1980 output projections by 
industry developed by the Bureau of Labor Statistics (BLS). 
(See BLS, 1975 and 1976.) The historical data (1947-70) on 
captial stocks by detailed input-output industry were devel- 
oped by Jack Faucett Associates. Information on production 
and capital/output ratios in the energy-producing industries 
was obtained from the Project Independence Report of the 
Federal Energy Administration. 
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historical time series on industry capital/output 
ratios. In constructing the historical ratios, two 
important elements had to be considered: The 
output measures had to reflect input-output con- 
cepts and definitions (since these ratios were to 
be applied to output totals derived through the 
use of an input-output inverse matrix) and sec- 
ond, adjustment had to be made to allow for the 
degree of utilization of the existing capital 
stock. If such utilization adjustments were not 
made, for many industries the resulting ratios 
could overstate the size of the capital stock 
required to produce a given volume of output.” 

Because of data limitations, capital/output 
ratios for the entire postwar period could be de- 
veloped only for the private economy as a 
whole; industry ratios could be developed for 
only the selected years, 1963, 1967, 1968, 
1969, 1970. The ratios for the total private 
economy indicated a mixed picture as regards 
trends during the postwar period; moreover, 
this picture differed, depending upon whether 
or not capital was adjusted for underutilization. 
During the period 1947-61, there was a clear- 
cut downward trend in the adjusted ratios, while 
the period 1962-69 showed a reversal in the di- 
rection of this trend, with the 1973-74 ratios 
about equal to the 1969 ratio. However, given 
the impact of shifting industrial mix (due to 
both cyclical and more long-run factors) on the 
observed overall capital/output ratio for the 
total private economy, it was deemed inadvis- 
able to assume the absence of clear-cut trends 
for individual industries. Hence, the capi- 
tal/output ratios for 1963 and for the years 


2Defiated outputs were adjusted for capacity utilization 
(CU) tefore computation of the capital/output ratio. CU 
rates developed by the Wharton School were used for non- 
manufacturing industries and BEA rates were used for 
manufacturing industries—actual utilization rates and ‘‘ac- 
tual utilization rates as a percent of preferred utilization 
rates.” The latter concept was used for purposes of this 
study. These rates, which are somewhat higher than acutal 
utilization rates, allow for the fact that not all existing ca- 
pacity is economically efficient. These rates were deemed 
conceptually more consistent with the Wharton rates which 
are derived via a procedure which equates capacity with 
peak output levels. 
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1967-70 for each of 85 industries were exam- 
ined to determine if there were any clear-cut 
trends; where such trends were evident, a con- 
tinuation of these trends to 1980 was assumed. 
For other industries, the 1970 ratio or an 
average of the ratios for the 1967—70 period was 
used for 1980. It was found that 16 industries, 
accounting for 13 percent of the 1970 total capi- 
tal stock, showed upward trends, while 3 indus- 
tries, accounting for 7-2 percent of the 1970 
total capital stock, showed declining trends. 
"The remaining 66 industries evidenced no clear- 
cut trends in the capital/output ratios for the re- 
cent historical period. 

Although there are many other aspects of the 
methodology critical to the findings and hence 
worth examining, given the fact that the me- 
thodology is fully detailed in the BEA report 
(Vaccara 1975), I will turn next to an examina- 
tion of the results. The major findings of the 
study were as follows: 

1) In order to assure a 1980 capital stock 
sufficient to provide for increasing productivity, 
full employment levels of output, pollution 
abatement and decreasing dependence on 
foreign sources of petroleum, during the period 
1971-80, nonresidential fixed investment (in 
1972 prices) needs to total $1,473 billion or 
11.4 percent of GNP. 

This percentage is higher than the 10.4 per- 
cent characteristic of the 1965-70 period and 
the 1971-74 period.? Moreover, given actual 
cumulative investment during 1971-74, for the 
remaining six years, 1975-80, fixed capital in- 
vestment must total $987 billion or 12.0 percent 
of cumulative GNP. Of this nearly one trillion 
dollars of additional investment requirements, 
roughly 52 percent is for replacement, 45 per- 
cent is for expansion of capacity and 3 percent 
is for pollution abatement. 


The BEA study of capital requirements was undertaken 
in the summer and fall of 1975; at that time the benchmark 
revision of the national accounts had not been completed. 
Thus, the numerical values in the orginal report, some of 
which are repeated here, do not reflect these revisions. 
Based on the revised data, the 1971-74 ratio of nonresiden- 
tial fixed investment to GNP was 10.2 percent rather than 
10.4 percent. 
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2) These requirements for an increased 
share of GNP devoted to investment are as- 
sociated with three factors: 


a) Changing technology in selected industries 
such as agriculture, iron ore mining, nonfer- 
rous metals manufacturing, communications 
equipment, business services and auto repair 
services, where the capital/output ratios have 
been increasing, adds $118 billion to the 
cumulative 1971—80 constant dollar invest- 
ment requirements. This is only partially off- 
set by industries with declining trends in 
capital/output ratios and thus technological 
change is a major cause of the need for an 
increased share of GNP devoted to fixed in- 
vestment adding $82 billion (net) to the cu- 
mulative investment total as compared to a 
fixed 1970 technology. 

b) Increased needs for capital investment in 
the petroleum mining, electric utility, and 
other industries as a result of the ‘‘energy sit- 
uation’? adds about $58 billion to the cumula- 
tive 1971-80 investment total. 

c) Investment in pollution abatement equip- 
ment as a consequence of legislation relating 
to“‘clean air’’ and ‘“‘clean water’’ adds about 
$50 billion to the total. 


In addition to the three factors mentioned 
above, all of which worked to increase the capi- 
tal/output ratio for the aggregate economy, a 
fourth factor—the shifting industrial mix of 
GNP-—worked to reduce the aggregate capital 
requirements per dollar of GNP. This reduction 
resulted primarily from a decline in the relative 
importance of output demanded from the highly 
capital intensive sectors such as petroleum and 
natural gas mining and transportation. Thus, if 
the industrial mix of goods and services which 
consumers, business and government de- 
manded remained unchanged between 1970 and 
1980, the cumulative investment requirements 
would be even greater—by an additional $75 
billion. 

If it were not for the factors mentioned, that 
is, if the productive technology and the mix of 
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goods and services demanded remained un- 
changed between 1970 and 1980, if pollution 
control and abatement legislation had not been 
passed, and if we were content to continually 
increase our dependence on foreign sources of 
petroleum, capital requirements in the decade 
of the 1970’s would average only 10.5 percent 
of GNP or about $1,360 billion in 1972 prices. 

Since the completion of the original capital 
requirements study last fall, data for 1975 have 
become available. We also have some fairly 
good indications of the likely investment path 
for 1976. These figures indicate that fixed 
nonresidential investment is falling’behind the 
target rate. In 1975 fixed nonresidential invest- 
ment (in 1972 dollars) totaled $111.4 billion or 
9.6 percent of constant dollar GNP and it is es- 
timated that in 1976, investment will be a simi- 
lar percentage of constant dollar GNP. Thus, 
these figures indicate that ever’ more investment 
will .be required in the remaining years of this 
decade if the goals of full employment, increas- 
ing productivity, pollution abatement and less 
dependence of foreign energy sources are to be 
realized. 

The results just described are sensitive to the 
methodology employed—to the assumed level 
of full employment GNP, the industry mix of 
final demand and the trend rate used to project 
the capital/output ratios. The estimates are par- 
ticularly sensitive to the industry mix of GNP. 
For example, direct and indirect capital require- 
ments per dollar of output of the railroad in- 
dustry are almost nine times that of the leather 
and footwear industry. 

The projected estimates of capital require- 
ments may be on the high side. There are sev- 
eral reasons for this belief: 

1) The 1980 ‘‘full employment’? GNP of 
$1,575 billion (in 1972 prices) projected by the 
BLS is about 3—4 percent higher than an alter- 
nate estimate recently developed by BEA. (This 
is due in part to BEA’s use of a higher unem- 
ployment rate for “‘full employment’’—5.2 
percent as compared to 4.7 percent-—~and to a 
somewhat lower implied productivity growth 
rate.) 
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2) The historical capital/output ratios in 
some nonmanufacturing industries may be 
overstated because the capital stock was not ad- 
justed for underutilization due to the lack of 
available data on capacity utilization. 

3) The use of the period 1963-70 for deter- 
mining trend rates in the industry capital/output 
ratios may overstate the upward trends during 
1970-80 because interest rates were consider- 
ably lower during that period than the more 
recent period. Thus, the observed tendencies in 
some industries for “‘capital deepening’’ may * 
not continue at the same average annual rate. 

It should be noted, however, that there are 
some elements of our methodology which could 
cause an understatement of the derived capital 
requirements and which could thus offset some 
of the factors leading to an upward bias. One 
possible source of a downward bias is our in- 
ability to evaluate the impact of higher energy 
prices on the technology of industries which are 
heavy consumers of energy. For these indus- 
tries we may have understated the rate of re- 
placement of investment as companies discard 
energy intensive machinery and facilities in 
favor of those which are more energy efficient. 
Additional downward bias may be due to our 
failure to allow for any additional capital 
requirements associated with the Occupational 
Safety and Health Act. No data are presently 
available that could provide a basis for making 
reliable projections in this area. Finally, some 
downward bias may also be caused by our im- 
plicit assumption that companies operating 
below their preferred utilization rate will in- 
crease output by increasing the rate of utiliza- 
tion of their existing capital stock (up to the 
preferred rate) before expanding their capital 
stock. 

Despite the deficiencies just described, I con- 
sider the estimates to be relatively accurate and 
believe the message they convey. This message 
indicates that the goals which we have set for 
ourselves: full employment by 1980, increasing 
productivity, environmental clean-up and de- 
creasing dependence on foreign sources of en- 
ergy cannot be achieved unless we devote more 
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of the pie to investment than we have devoted 
during the past decade. If we are not prepared to 
do this, and some question whether or not we 
should, we have to be prepared to modify some 
of our objectives. 

The most likely consequence of a failure to 
achieve the desired rates of capital investment 
would be to delay the achievement of these 
goals to some time beyond 1980, and to force a 
modification of some of our stated goals. This 
seems to be particularly true of our objective to 

~ decrease our dependence on foreign sources of 
petroleum. Should we attempt to achieve all 
these objectives by 1980 without an extra stim- 
ulus to investment, it is highly likely that capac- 
ity pressures and even bottlenecks could occur. 
However, these capacity pressures will not nec- 
essarily occur in the paper, primary metals, and 
chemical industries as was the case in the late 
1973 peak period when all of these industries 
were utilizing 95 percent or more of their pre- 
ferred capacity. Since that time, these industries 
have had substantial increases in investment— 
investing at a rate much higher than the overall 
average for all industries. Although it is dif- 

` ficult to evaluate how much the additional in- 
vestment in 1974 and 1975 increased produc- 
tive capacity, since a sizeable share un- 
doubtedly went for replacement investment and 
for capital expenditures for pollution abatement 
and control, there are indications that capacity 
has expanded. For example, information for the 
chemical industry indicates that despite the fact 
that production levels in March 1976 were al- 
most 5 percent above those of December 1973, 
the March 1976 capacity utilization rate was .89 
as compared to .96 in December 1973. 

One final word of caution, although my anal- 
ysis indicates that appropriate government pol- 
icy over the next several years should aim at in- 
creasing the business investment share of 
GNP—this is not necessarily the appropriate 
policy for the longer run. For much of this need 
for additional capital formation is a one-time 
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thing—that is, once the pollution abatement 
equipment is in place, once the alternative en- 
ergy consumption and production technologies 
have been developed, capital formation can re- 
turn to its more historic share. 
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ANALYSIS OF DOMESTIC INFLATION 


The Theory of Domestic Inflation 


By ROBERT J. GorDON* 


Authors and readers of the thousands of ar- 
ticles and books published on inflation during 
the past decade may regard as audacious any at- 
tempt to survey the theory of domestic inflation 
in 3,000 words. But far from requiring an apol- 
ogy, this format forces concentration on central 
issues and justifies skipping second-order ques- 
“ tions. More leisurely expositions and éxtensive 
bibliographies are provided in recent surveys by 
David Laidler and Michael Parkin and by Rob- 
ert J. Gordon (1976). The ground rules for this 
paper are a limitation to theory rather than em- 
pirical tests, to closed rather than open econo- 
mies, and to causes of inflation rather than 
costs, consequences, or cures. 


I. Inflation and Money in the Long Run 
A simple set of definitions helps to separate 
noncontroversial from controversial issues. We 
begin with a national income identity, ex- 
pressed in growth-rate form: 
(1) y=prtgq, 
where lower-case letters represent rates of 
growth, and y, p, and q stand for, respectively, 
the rates of growth of nominal income, the 
aggregate price deflator, and real output, Sub- 
tracting the long-term trend growth rate of ca- 
pacity (q*) from both sides of (1), we obtain: 


(2) yrqg*=pt+q-q*, 


or $=p+ĝå, 


where ĵ = y ~ q*, and g = q — q*. Arthur 
Okun (1962) was the first to establish the statis- 


*Professor of Economics, Northwestern University. 
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tical relation now widely known as ‘‘Okun’s 
Law’’ between the current unemployment rate 


~ 


(U), last period’s unemployment rate (U1), 


and the output growth deviation (q): 


(3) U = U oa gla, 

where a is a constant, roughly equal to™3.0 in 
the United States. When (3) is solved for g, the 
result is substituted into (2), and then (2) is 
solved for the rate of inflation (p), we have: 
(4) p=yta(U - U). 

The sources of change in y can be decom- 

posed if we once again invoke an identity: 

(5) pEemt+y, 

where m is the growth rate of money adjusted 
for capacity growth (ñ = m — q*), and v is the 
growth rate of velocity. Combining (4) and (5), 
we obtain: 

(6) p=mt+y+a(U — U). 

Once the economy has settled down at any 
given unemployment rate (U = U1), the rate of 
inflation depends only on the adjusted growth 
rate of money (i) and the growth rate of 
velocity (v). Shifts in fiscal policy can cause 
one-time-only changes in velocity, as even Mil- 
ton Friedman (1966b) recognized long ago, but 
cannot cause permanent changes in the growth 
rate of velocity. Innovations. in transactions 
technology, as well as an income elasticity of 
the demand for money differing from unity, 
could make y positive or negative, but these 


~ 


factors appear to exhibit only modest changes . 


gon 
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insufficient to account for marked accelerations 
or decelerations in inflation. 

Changes in the adjusted growth rate of 
money are thus isolated as a necessary con- 
comitant of long-run changes in the inflation 
rate. It is in this carefully qualified sense that 
Friedman (1966a, p. 18) correctly labelled in- 
flation as ‘‘always and everywhere a monetary 
phenomenon.” But despite the attempts of 
some less subtle monetarists to treat this quota- 

tion as settling all questions, in fact it represents 
only a starting point. Accelerations in monetary 
growth are not usually autonomous whims of 
central bankers. In most classic wartime or 
postwar money-fueled inflations and hyperin- 
flations, the role of the monetary authority has 
been passively to finance deficits resulting from 
the unwillingness or inability of politicians to 
finance expenditures through conventional taxa- 
tion. In the same way, a ‘‘cost push’’ by unions 
or firms must be ratified continuously by the 
monetary authority if inflation is to continue. 

A more general view, explicitly set out in 
Melvin Reder’s classic analysis, attributes in- 
flation to the passivity of the monetary authority 
in the face of a “‘tripartite’’ set of pressures 
emanating from all groups in society—labor, 
management, and government. R. J. Gordon 
(1975c) extends this theme by distinguishing 
the “‘demand for inflation,” i.e., monetary ac- 
comodation, caused by government’s refusal to 
tax and by pressure groups which attempt to 
increase their income share, from the ‘‘supply 
of inflation,” the degree of response to these 
pressures, a result of the political balancing of 
the votes likely to be lost from higher inflation, 
as against the vote cost of the higher unemploy- 
ment consequent upon a policy of nonac- 
comodation. 


H. The ‘‘Missing Equation” 

For anything other than long-run analysis, 
equation (6) is incomplete. Even if m and v are 
known, there are two remaining unknowns (p 
and U) but only one equation. A decade ago it 
was usual to close the model by adding a Phil- 
lips curve: 
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(I) p = bp’ + f (U), 0<b<1, f’<0. 


Together (6) and (7) determine a menu of p,U 
combinations for different m. It was common in 
the United States for economic advisers to 
Democratic Presidents to recommend a comti- 
nation with higher p and lower U than the target 
of Republican advisers. 

Friedman (1966a, p. 60) was the first explic- 
itly to reject (7) and to state that ‘‘there is no 
long-run, stable trade-off between inflation and 
unemployment.’’ On the grounds that workers 
supply labor by evaluating the expected real 
value of a wage offer, and that the expected and 
actual price levels cannot diverge in equilib- 
rium, Friedman (1968) and Edmund Phelps 
argued that in equilibrium with p = p° only a 
single ‘‘natural rate of unemployment’ (U%) 
is possible: 


(8) p= p° + gU — UX), g'<0, g(0)=0. 


The ‘‘natural rate hypothesis’? (NRH) as em- 
bodied in (8) completely changed the frame- 
work of stabilization policy. No longer could an 
Adminstration choose its own favorite point on 
the p,U tradeoff curve. A rate of unemployment 
below U” could not be achieved by aggregate 
demand policy through manipulations of m, 
because inflation would continuously accelerate 
as long as p° responds to past changes in p: 


(9) P? = W(p-1, p-a, -> .). 


A permanent reduction in actual unemployment 
could be achieved without accelerating inflation 
only by operating directly on U”, through man- 
power programs and other subsidies to reduce 
worker-job mismatch, and through reductions in 
the minimum wage and in other barriers to the 
flexibility of relative wages. It was not widely 
understood that the NRH did not establish a link 
between inflation and money where none existed 
before. Instead, p and m are linked together in 
(6), whether or not the ‘‘missing equation’ is 
provided by the old-fashioned tradeoff curve 
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(7) or the NRH (8). 


II: Short-run Price Inflexibility and the Role 
of Contracts 

An important criticism of the NRH has been 
its apparent lack of validation in recession and 
depression episodes. 

Combining (8) and (9), a deceleration of infla- 
tion requires that actual U exceed U“, since p€ 
cannot fall until p itself first experiences a de- 
cline. A period during which U remains above 
U” for a substantial period should be character- 
ized by an accelerating decline in p. But during 
the Great Depression the unemployment rate 
remained above 8.5 percent for twelve straight 
years in the United States without the slightest 
sign of such an acceleration. If the function g( ) 
in (8) were completely flat for high values of U, 
the NRH would remain valid only as long as U 
were kept below the flat range. Even if g( ) re- 
tains its negative slope in the range of U rele- 
vant for current policy, a relatively gentle slope 
nevertheless would make extremely costly any 
attempt to “‘beat the inflation out of the system”? 
by the deliberate creation of a recession. 

Until recently the apparent downward inflex- 
ibility of prices during periods of high unem- 
ployment constituted an empirical phenomenon 
in search of a theory. Okun (1975) distinguishes 
between ‘‘auction’’ markets (wheat, peso fu- 
` tures) with instantaneous market clearing and 
‘‘customer’’ markets in which economic incen- 
tives induce long-term contractual arrange- 
ments, infrequent price changes, and quantity 
rationing. Costly search makes customers will- 
ing to pay a premium to do business with cus- 
tomary suppliers. Firms, in turn, have an incen- 
tive to maintain stable prices to encourage 
customers to return, using yesterday’s experi- 
ence as a guide. ‘‘A kind of intertemporal com- 
parison shopping’’ discourages firms from rais- 
ing price in response to short-run increases in 
demand or decreases in productivity in order to 
avoid giving customers an incentive to begin 
exploring. Prices are not completely sticky, 
however. Widespread knowledge shared by 
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customers and firms that costs have increased 
permanently allows price increases without pro- 
viding an incentive for search, as was evident in 
the rapid response of final goods prices to the 
energy cost explosion of 1974. 

While R. J. Gordon’s (1975b) results support 
at least some role for changes in demand, nev- 
ertheless Okun’s basic message is validated by 
the overwhelming share of the total variance of 
aggregate price inflation which is explained by 
changes in ‘‘standard’’ unit labor cost (defined _ 
for trend rather than actual productivity). Thus 
the search for an adequate theory of the down- 
ward inflexibility or inertia of inflation in the 
face of deep recessions and depressions turns to 
the labor market. Substantial attention has been 
attracted by the theory of implicit labor con- 
tracts independently developed by Costas 
Azariadis, Martin Baily, and Donald Gordon. 
Firms and workers engage in long-term contrac- 
tual arrangements, which may be implicit and 
unwritten, and which specify wage rates in ad- 
vance. Entrepreneurs are self-selected individu- 
als who are relatively indifferent towards risk 
and are willing to provide insurance services for 
their risk-averse employees in the form of a 
fixed wage rate. 

At present the wage contract models are in- 
complete and subject to criticism. R. J. Gordon 
(1976, p. 209) pointed out that the Azariadis- 
Baily-D. Gordon theory could not explain 
fixed-wage contracts without relying on govern- 
ment transfer payments paid to workers during 
unemployment, thus providing them with a 
higher total income over the cycle than they 
would receive if the wage varied to clear the 
labor market continuously. But government 
transfers would induce firms to respond to a 
recession in demand by laying off workers 
rather than cutting their wages even without any 
contractual arrangements, making the contract 
idea itself irrelevant. Robert Barro also makes 
the important point that the adoption of fixed- 
wage contracts imposes dead-weight losses on 
participants by creating a divergence between 
the marginal product of labor and the marginal 
value of time. It is to the advantage of both 
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firms and workers to maintain employment at 
its market-clearing level to maximize the total 
available product pie. 

Ongoing theoretical work attempts to ‘‘res- 
cue” the fixed-wage contract from these and 
other criticisms. Herschel Grossman has ana- 
lyzed the attempt by firms to minimize the 
‘default risk’? of workers jumping from the 
fixed-wage labor contract into the auction part 
of the labor market when demand is high. Fruit- 
ful ideas introduced by various authors include 
the preference by firms for the relative certainty 
of the cost reduction achieved by layoffs com- 
pared to the uncertainty of the worker’s re- 
sponse to a wage cut, and perhaps most impor- 
tant, the role of employer profits made on the 
specific human capital of experienced employ- 
ees, leading firms to maintain the wage rate of 
experienced employees, while achieving lower 
costs in a recession by laying off the least prof- 
itable inexperienced employees. The consensus 
appears to be shifting toward worker heteroge- 
neity in the form of differential risk of default, 
and differential endowments of specific human 
capital, as the most important elements motivat- 
ing sticky wages, layoffs, and implicit con- 
tracts, and away from the completely homoge- 
neous risk-averse workers featured in the earlier 
Azariadis-Baily-D. Gordon approach. 

Whatever the precise details of the theory 
which explains wage and price inflexibility, the 
implications of such stickiness have been 
worked out in great detail by Barro and Gross- 
man. Starting from an initial level of output 
(Qo) and prices (Pq), let a decline in aggregate 
demand cut the ‘‘market clearing’’ price level 
(P*) at which Qo would be purchased. If the 
price level remains at Po, firms want to produce 
as much as before but face a constraint on the 
amount which can be sold. Even if P drops 
below Po, there will still be a sales constraint as 
long as P remains above P*, In the labor market 
the sales constraint forces firms to hire fewer 
workers than they would prefer at today’s too- 
high sticky wages and prices. The requirement 
for the sales constraint to be lifted, and for firms 
to resume operating on their voluntary output 
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supply and labor demand schedules, are (a) an 
increase in aggregate demand which raises P* 
back up to P, or (b) the passage of enough time 
to allow P to sink down to equal P*. 


IV. The Challenge of Rational Expectations 

The Application of Rational Expectations to 
Economic Policy (AREEP) constitutes a radical 
contribution to the theory of the short-run 
determinants of unemployment and inflation. 
The AREEP model begins with (6) above, often 
assuming v = 0 to simplify the exposition, and 
thus has no bearing on our previous analysis of 
the long-run connection between p and m. 
Equation (6) is combined with the ‘‘Lucas 
supply function’ (see Robert Lucas), which 
limits the source of output and unemployment 
changes to purely voluntary responses of firms 
and workers to deviations between actual and 
expected inflation:! 


(10) U =U" + g'(p— p°). 


The supply function (10) is simply an inverted 
version of (8), describes the same long-run 
equilibrium conditions, and is implicit in expo- 
sitions of the NRH by Friedman (1968) and 
others. While the idea of rational expectations 
has been fruitfully applied to the behavior of 
financial, primary commodity, and other “‘auc- 
tion’’ markets, we argue here that AREEP goes 
badly astray by using (10) as a description of the 
conditions necessary for short-run output 
changes in the portion of the economy domi- 
nated by ‘‘customer’’ or ‘‘contract’’ markets 
and sluggish price adjustment. 

Expectations are rational when the expecta- 
tional error (p ~ p°) is unrelated to all informa- 
tion (J_,) available when expectations were 
formed, including the autoregressive structure 
of all variables. The information set Z., in- 
cludes (6), which (when v = 0 and U is zon- 
stant) implies: 


(11) p=, and p° =M. 
"It is customary to include stochastic error terms in the 


structural equations (6) and (10), but no essential conclu- 
sions are changed by omitting these terms in this exposition. 
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Substituting (11) into (10), we have: 
(12) U=U% + g> (m-e) 


Thus the monetary authority cannot influence 
unemployment, even in the short run, unless it 
acts in an unpredictable way. If it simply re- 
sponds to an event by a formula known to the 
public in the previous period as part of the in- 
formation set I_,, the public will shift its expec- 
tation ° by the exact amount of the change in 
M, the difference (m — M°) will be zero, and 
unemployment will not change. 

The preceding argument has received wide- 
spread attention since its formalization by 
Thomas Sargent and Neil Wallace. It requires 
for its validity that the price level (P) respond 
instantaneously to any change in the market- 
clearing price (P*), as occurs in (11). When P 
is sticky and fails to drop instantly to P*, the 
firm faces a sales constraint and cannot operate 
along its voluntary Lucas supply curve (10). 
Price inflexibility rules out the supply curve and 
with it the expositions of AREEP, all of which 
to date are built on it. The U.S. evidence in 
favor of sluggish price adjustment is strong. 
Two of the many studies include R. J. Gordon’s 
(1975b) reduced-form regression between p and 
past values of m in the postwar United States, 
which has a mean lag of four years.2 And Rob- 
ert Hall has shown that only two percent of the 
quarterly variation in United States unemploy- 
ment during 1954~74 remains unexplained in a 
simple two-quarter autoregression, in contrast 
to (10) above, in which U can differ from U” 
only by the serially uncorrelated random error 
(p — p°. 

Bennett McCallum has tried to argue that 


2Some AREEP theorists have pointed out another in- 
terpretation of my equation, that it represents a relation be- 
tween p and m“, with the lag distribution on m representing 
the adaptive formation of the expectation m°, It is true that 
the long lag might represent expectation formation, not 
sluggish price adjustment. But then why should expecta- 
tions on money take many years longer to form than expec- 
tations on inflation itself, which in interest rate regressions 
appears to be described by a mean lag of one year or less? 
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‘recognition of price level stickiness does not, 
in and of itself, negate the Lucas-Sargent Prop- 
osition.’’ His argument and its defects are most 
transparent for the extreme case of completely 
rigid prices in which p = 0 and a rational expec- 
tation p°=0 as well. The expectation error (p — 
p°) in (10) is zero, and thus unemployment is 
unaffected by any aggregate demand policy. 
But consider a policy which cuts nominal ex- 
penditure by half from Ey to .5Eo. According to 
the McCallum argument, if prices are rigid the 
price level (P), unemployment, and output (Q) 
remain at their original level. If originally Ey) = 
PoQo, now E, = .5PoQ . Production is double 
the level of sales, and so an involuntary ac- 
cumulation of inventories occurs and continues 
as long as E remains low and P remains rigid. 
Retention of the Lucas supply function in the 
face of price rigidity thus leads to the counter- 
factual conclusion that businessmen never cut 
production in response to involuntary inventory 
accumulation! i 

There is nothing wrong with the assumption 
of rational expectations itself, nor with its fruit- 
ful application to financial markets. But in light 
of widespread evidence that, except in a few 
scattered auction markets, prices adjust 
sluggishly to the market-clearing level in re- 
sponse to demand and supply shocks, it is hard 
to avoid the conclusion that for short-run anal- 
ysis the Lucas supply function and with it 
AREEP should be relegated to the same scrap 
heap of discarded ideas where lie the earlier 
classical models of perfect market clearing laid 
to rest by Keynes forty years ago. 


V. Cost Push, Controls, and Supply Shocks 

Much attention in the popular press has been 
devoted to the positive correlation of inflation 
and unemployment during some years of the 
1970’s, and the alleged failure of economists to 
explain it. The straw man being attacked has 
only one arm, equation (8) of our two-equation 
inflation model, and lacks its other arm, equa- 
tion (4). Further, inflation is necessarily nega- 
tively correlated with unemployment in (8) only 
when p° is fixed. Inflation can increase while 
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unemployment is rising, as in 1970 and early 
1971, if expectations are formed adaptively and 
p° is still rising in response to past realizations 
of p. 

In contrast to equation (8), the dynamic 
supply schedule which plots a negative relation 
between p and U for given p° and U”, equation 
(4) is a dynamic demand schedule which plots a 
positive relation between p and U for given j 
and U_;. Any event which shifts the supply 
curve up a fixed demand curve raises p and U 

“simultaneously. We introduce the shift factor 
(Z) explicitly into (8): 


(13) p=p +g(U-— U +Z. 


Z might be a cost-push pressure by unions, oil 
sheiks, or bauxite barons. As long as the au- 
thorities hold ĵ constant, inflation and unem- 
ployment will increase simultaneously. The im- 
position of price controls may introduce a 
negative value of Z, which with ) constant will 
cause inflation and unemployment to decrease 
simultaneously, as in the pre-election boom of 

_ 1971-72. The termination of controls raised 
inflation and unemployment simultaneously in 
1974. R. J. Gordon (1975a) has shown in this 
context that crop failures or other supply shocks 
in general have multiplier effects which spread 
the loss of output into the nonfarm sector. 


VI. Inertia and Policy Options 

The same downward inertia of price adjust- 
ment which vitiates the conclusions of AREEP 
poses obstacles for policymakers. An economy 
inheriting a substantial fully anticipated infla- 
. tion and operating at the natural unemployment 
rate has two problems—how to achieve price 
stability and how to reduce U* to allow the cre- 
ation of jobs for disadvantaged groups suffering 
from high unemployment rates. The direct re- 
medy for inflation is the creation of a recession, 
which reduces p below p® and allows the adap- 
tive expectation of p° to drift downwards, The 
permanent benefits of lower inflation must be 
weighed not only against the transitory output 
costs of a recession which might last for years, 
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but against the permanent wealth loss caused by 


. the recession-induced drop in saving. 


Another remedy is the direct control of wages 
and prices. Price controls by themselves misal- 
locate resources without permanently reducing 
inflation, because prices tend to be tied so 
closely to wage costs. Wage controls by them- 
selves have proven to be politically infeasible; 
the present British experiment is possible only 
because it is structured to achieve a massive re- 
distribution of income away from the rich. Re- 
cent proposals to ‘‘sell’’ wage controls include 
clever tax schemes designed to offset the inevi- 
table short-term losses of real income of 
workers who agree to allow their wages to be 
controlled. 

Finally, the ongoing inflation can be accepted 
rather than resisted by allowing for the full in- 
dexing of financial assets, labor and product 
contracts, and all nominal dollar amounts (tax 
brackets, maxima, minima) written into private 
and government regulations. Preliminary re- 
search by Joanna Gray and others indicates that 
full indexing increases macroeconomic stability 
if the economy only suffers from demand 
shocks, but in the presence of supply shocks 
aggravates both inflation and recession. Thus 
from a social standpoint full indexing is not op- 
timal, but as yet economists have failed to ex- 
plain why private institutions have provided 
such an incomplete menu of indexed assets, 
liabilities, and contracts. 
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Measuring Prices—and Wages 


By Jack E. TRIPLETT* 


One reason economists have had so much 
difficulty explaining and predicting inflation is 
conceptual inadequacies and measurement 
errors in the variables used in the analysis. Pos- 
sible errors, biases and misspecifications in 
available inflation measures are part of the 
problem, and there is a substantial literature on 


. this subject. In contrast, theoretical specifica- 


tion of measurement concepts and empirical 
analysis of measurement problems for the vari- 
ables that have been used on the righthand side 
of the price equation have received far less at- 
tention. For space limitations, I consider only 
one of the many variables that have appeared in 
price equations—wages. 

A major theme of this paper is the disparity 
of existing research on the measurement of 
wages and prices, with the price measurement 
side having received much more rigorous and 
extensive analysis. This disparity exists even 
though conceptual specifications for wage mea- 
sures and for consumer price measures are simi- 
lar (a consequence of the fundamental analogy 
between the economic theories of production 
and consumption), and even though somewhat 
related bodies of studies exist on one or two of 
the major measurement problems. I argue that 
the analysis of. inflation—and labor economics 
as well—would greatly benefit from extension 
to labor market variables of the type of research 
that has been carried out on the price measure- 
ment side. ` 


I. Theoretical or Conceptual Specification! 
I take as an axiom that economic measure- 


*Assistant Commissioner for Research, Methods and 
Standards, U.S. Bureau of Labor Statistics. Opinions are 
those of the author and do not necessarily reflect an official 
position of the Bureau of Labor Statistics. I am grateful to 
Robert A. Pollak, Frank Stafford and Victor J. Sheifer for 
helpful comments on an earlier draft. 
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erences to the literature, retaining only those which are sur- 
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ments should be based on concepts drawn from 
economic theory. The principle can be applied 
at the micro level, or at the aggregate level. 

In the case of consumer prices, the appropri- 
ate aggregate concept is the ‘‘constant-utility” 
price index, or ‘‘true cost-of-living index” 
(hereafter, COL), which measures the cost of 
remaining on the same indifference curve. The 
COL concept has undergone lengthy theoretical 
development, with important recent summary 
statements by Paul A. Samuelson and P. 
Swamy, and by Robert A. Pollak. The Con- 
sumer Price Index (CPI), which is frequently 
used as a measure of inflation, is interpretable 
as a fixed-weight approximation to a COL 
(though differences other than weighting pat- 
terns may quantitatively be more important). 
Industrial price measures are equally important 
for inflation analysis and also require a concep- 
tual framework; if they are used as input prices, 
their treatment is similar to that of wages, dis- 
cussed below. 

Deriving theoretical foundations for wage 
measurement concepts would appear at least as 
interesting as the COL problem, but has not 
captured economists’ imaginations to the same 
degree. Wages serve labor economics as mea- 
sures of income on the one hand and of the price 
of labor as a factor of production on the other. It 
is by now well established that the two uses 
imply different measurement concepts, but the 
income side need not concern us here, for in the 
analysis of inflation wages generally appear as 
employers’ costs. 

I presume that the question of interest takes 
the form: ‘‘How have wage changes affected 
production costs?’’ If labor is not a homoge- 
neous input, so that different kinds must be 
combined (along with other inputs) in the pro- 
duction process, then this question implies a 
measurement concept closely analogous to a 
COL—an input price measure defined as the 
employer’s cost (over time or space) of produc- 
ing on the same production isoquant. We might 


136 AMERICAN ECONOMIC ASSOCIATION 


expect, therefore, research on wage measure- 
ment concepts to proceed in a fashion parallel to 
existing research on the COL. 

Two major theoretical issues in the price 
measurement literature are: 1) determining the 
appropriate form for the indexes, and 2) the 
question of ‘‘subindexes.’’ Both questions turn 
on properties of the underlying behavioral func- 
tions, and both can also be asked of wage mea- 
sures. 

Duality theory shows that the form of the 
production or utility function dictates formulas 
for price and quantity indexes. For example, a 
Cobb-Douglas production (utility) function im- 
plies an input price index (COL) which is a 
weighted geometric mean of price relatives. 
Other production or utility functions yield other 
explicit price index formulas and some of them 
bear little resemblance to traditional price index 
forms. Most existing price measures are com- 
puted as fixed-weight indexes, frequently by 
Laspeyres’ formula. Because it makes no al- 
lowance for substitution when relative prices 
change, a Laspeyres index provides an upward- 
biased measure of the base-period’s COL—in 
fact, Laspeyres’ formula is an upper bound on 
such a COL. A similar theorem shows that 
index forms which are inappropriate for the 
production function will produce biased mea- 
sures of aggregate (economy wide or sectoral) 
wage change. Such specification bias could af- 
fect conclusions drawn about relations between 
wage and price movements. 

On the price side, interest in the substitution 
bias in price indexes has led to empirical es- 
timation of COL’s, COL’s can be computed 
using parameters from ‘‘complete’’ systems of 
demand equations, derived from explicit, mul- 
tiproduct utility functions. A number of recent 
studies have estimated COL’s for the United 
States at a fairly disaggregated level, using a 
variety of utility function specifications. This 
research is summarized in Triplett. The various 
estimated COL’s all give very similar measures 
of inflation over the postwar period. Moreover, 
they all indicate that the specification error 
stemming from the fixed-weight property of 
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conventional price indexes (that is, the fact that 
Laspeyres’ formula cannot take into account 
substitution in consumption in response to 
changes in relative prices) amounts to only 
around 0.1 percent per year—a magnitude that is 
probably well within the appropriate confidence 
interval for the index. 

Little analogous work on the production side 
has yet appeared. Though no economist, I take 
it, would consider a two-good utility function a 
satisfactory vehicle for serious research on con- 
sumer behavior, estimating production func- ~ 
tions containing only the gross aggregates 
“‘capital’’ and “‘labor’’ has an honored tradi- 
tion. Those few existing studies containing 
multiple labor categories have defined them at 
so high a level of aggregation (‘‘white collar- 
blue collar,” for example) that they have little 


‘relevance for measuring wages. Research on an 


input price analog to a COL requires a produc- 
tion function containing detailed occupations as 
labor inputs (plus other inputs at comparable 
levels of disaggregation). The required research 
is yet to be done, and until it is we will know 
very little about specification bias in input cost 
measures. 

The subindex problem is equally interesting. 
A “‘subindex’’ is a component of the total index 
(‘‘clothing,’’ for example, or ‘‘meat’’). The pre- 
ceeding paragraphs have been written as if 
labor, materials, ‘and capital costs were natural 
aggregates—which is in fact how they have in- 
variably been treated in inflation studies and 
elsewhere. Such treatment amounts to the im- 
plicit assumption that each of these components 
can be formed as a subindex of the total produc- 
tion cost, or input cost, index. 

Whether subaggregates of the full index are 
meaningful depends on properties of the un- 
derlying production or utility function, and not 
on the institutional considerations which have 
traditionally provided the rationale for the seg- 
regation of labor inputs from those of capital. In 
the production process, engineers may more ap- 
propriately be grouped with machinery than 
with janitors, so it is by no means certain that 
total labor inputs are an empirically appropriate 
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aggregate, or that employment costs are neces- 
sarily an appropriate subindex. 

The theoretical requirements for consistent 
aggregation into subindexes have been exten- 
sively explored in both production function and 
consumer demand literature, but the empirical 
work that has accumulated is insufficient to 
draw many implications for the construction of 
either wage or price indexes. 


II. Measuring the Micro Observations— 
Prices and Wages 

At the micro level, issues which have domi- 
nated the price measurement literature have 
analogs on the wage measurement side. One is 
the question of quality error in price indexes. 

A substantial body of empirical studies on the 
quality problem have accumulated and are sur- 
veyed in Triplett (pp. 30-61). Studies have 
produced ‘‘quality corrected’’ price indexes 
that differ by appreciable amounts from compa- 
rable indexes published by the Bureau of Labor 
Statistics (BLS) or other government statistical 


agencies. There is, however, little agreement | 


on the direction of the implied quality error: 


Some studies have produced ‘‘quality-adjusted”’ 
price indexes which rise more slowly than coun- 
terpart components in the CPZ or WPI or defia- 
tors, at least for some time periods. Other stud- 
ies, however, suggest just the opposite—that in 
some components, and over some time periods, 
the investigator’s indexes have risen more (or 
fallen less) than comparable BLS or BEA in- 
dexes. We are a long way from being able to es- 
timate the quality error in the indexes; in fact, 
we are unable, in spite of the research that has 
been carried out on the problem, even to es- 
timate the sign of the error in the overall in- 
dexes. [Triplett, pp. 60-61] 


Combining the results of existing studies to 
reach an estimate of the quality error in the 
aggregate indexes initially may seem an attrac- 
tive approach. However, research indexes have 
usually been derived from a data base different 
from the one collected for the ‘‘official’’ index, 
and it has seldom been possible to decompose 
divergence in the two price indexes uniquely 
into quality measurement and data base, or 
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sampling, components. Research on the quality 
problem is illustrative of its dimensions, but 
there are sufficient problems with most existing 
studies that one cannot be sure that substituting 
them for the official series would produce a su- 
perior price measure, especially since we lack 
an adequate concept for carrying out statistical 
tests of hypotheses about price index behavior.? 

In sum, available research indicates that the 
quality problem in price indexes is a complex 
set of errors that are to a great extent unique to 
individual index components, and to particular 
pricing procedures, and which sometimes vary 
in sign from one time period to another. Mare- 
over, the sign of the error in the index is not de- 
termined by the sign of quality change itself 
(improved quality, in other words, is consistent 
with either upward or downward quality error in 
the indexes). For more information, the reader 
is referred to. my recent survey, and to the refer- 
ences cited therein. 


This is by far too complex a question to be explored 
here, but deserves mention because the problem has re- 
ceived so little attention. Statistics on price index variance 
relate exclusively to the population from which the price 
quctations are sampled—that is, to one of the inputs te the 
process from which a price index ultimately emerges. I 
believe that the user is concerned with the total dispersion in 
measures of the concept he wishes to employ, so that a 
theory of index number variability should be constructed 
from the end-point of the process. For example, if several 
equally defensible approximations to a true cost-of-living 
index give a variety of estimates, surely this is a component 
of dispersion that must be considered when making state- 
ments about the statistical significance of index change. 
There are other procedural matters in the complex process 
of putting together a price index that are also subject to anal- 
yses as Statistical processes. 

The theory of sampling has been developed for cases 
where the uses are relatively simple (such as testing hypoth- 
eses about population means); in the price index literature, 
the sampling error notion has traditionally been supplemen- 
ted with all kinds of ad hoc statements about so-called ‘‘pro- 
cedural errors,” as if the latter were not subject to analysis as 
statistical processes. What we need, and do not at present 
have, is a body of statistical theory for unifying all sources 
of price index dispersion into a comprehensive whole that 
would fully describe the dispersion in the index from all 
sources, from the point of view of the uses to which the 
final measure is put. From this point of view, presently- 
published index ‘‘sampling error” is probably far too sraall, 
and is accordingly a misleading guide to the accuracy of the 
indexes. 
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I know of no direct and explicit studies of 
quality error in wage measures comparable to 
those that have been carried out on the price 
side. Average hourly or weekly earnings are the 
most widely-employed wage measure for the 
analysis of inflation. These data are analogous 
to unit value indexes on the price measurement 
side, as they are formed by dividing establish- 
ment payrolls by measures of hourly or weekly 
employment. It is easy to compile a list of refer- 
ences acknowledging the shortcomings of 
average earnings statistics as wage data. Exclu- 
sion of fringe benefit payments, and sensitivity 
to employment mix changes and overtime 
schedules are measurement errors which are 
frequently cited in the labor economics litera- 
ture and by the agencies which compile and 
release the data. 

Recently (June, 1976) the BLS inaugurated a 
new wage index, designated the ‘‘Employment 
Cost Index,’’ or ECI. At the micro level the EC] 
measures employers’ hourly labor compensa- 
tion costs for specified occupational categories 
and combines observations into an index having 
fixed employment weights, using methods com- 
parable to those of the well-established CPZ. 
Data from the ECI should prove a substantial 
conceptual advance over alternative wage mea- 
sures which have been employed in the analysis 
of inflation, but the labor quality problem will 
still demand attention. 

The wage differential literature provides per- 
haps the most careful examination of wage 
measurement questions. A large part (up to 
two-thirds) of the apparent difference in wage 
levels between regions is accounted for by 
various characteristics of the employees or of 
the employing establishment or its location 
(age, sex, race and education of employees, 
city and establishment size and industry have all 
been identified as important elements). Compa- 
rable results emerge from analysis of interin- 
dustry and other differentials. Though the vari- 
ables cited are all interpretable as bias when the 
data are used for the analysis of inflation, one 
expects such sources to create smaller discrep- 
ancies in intertemporal earnings comparisons, 
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and they should be smaller still in components 
of the ECI, which was designed to eliminate 
many of the problems with average hourly earn- 
ings data. 

Clearly, the human capital literature is the 
starting point for studies of labor quality. One 
portion of the human capital literature has fo- 
cused on rate of return (to educational invest- 
ment) calculations, which are relevant for ana- 
lyzing labor supply questions (such as 
occupational choice and training decisions), but 
not for the present discussion. Another orienta- 
tion employs labor quality measures to improve 
some economic measurement (for purposes 
such as analyzing the sources of economic 
growth). Research techniques in this part of the 
human capital literature are directly analogous 
to ‘hedonic’? methods, which have been the 
primary vehicle for research on quality mea- 
surement on the product side. 

Making use of the analogy, we may define a 
hedonic price (wage) function as a relation be- 
tween a cross-section of prices (wages) and a 


_ set of product characteristics (worker character- 


istics); the characteristics selected as indepen- 
dent variables are usually presumed to be the 
true arguments of the utility (production) func- 
tion. In the consumption case, this means that 
the parameters of the hedonic price function are 
interpretable as establishing consumption op- 
portunity loci on characteristics, in the manner 
popularized by Kelvin Lancaster. 

Despite the wide professional acceptance of 
the human capital concept, I remain pessimistic 
about its potential for making labor quality ad- 
justments in wage measures. When hedonic 
wage equations are run across the occupational 
structure, a reasonable amount of wage 
variance is accounted for by human capital vari- 
ables. But adjustments from interoccupational 
hedonic wage equations are useful mainly when 
the wage or employment measures being ad- 
justed are gross aggregates (total hours or em- 
ployment, industry-level average earnings, and 
the like), which are greatly affected by employ- 
ment shift effects. The employment shift prob- 
lem can more readily be attacked through im- 
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proved data collection procedures; the problem 
should be greatly ameliorated in the new ECI 
data, because the unit of observation is the oc- 
cupation, and occupational weights are held 
constant in deriving the industry wage mea- 
sures, 

Thus, what we need are adjustments for labor 
quality within occupations, and here hedonic 
wage equations show far less explanatory 
power. Wage equations on micro data seldom 
produce R? values in excess of .3. In contrast, 
hedonic price studies exhibiting R? values of .9 
and above are common. Unless the unexplained 
variance in hedonic wage equations is unrelated 
to labor quality, adjustments based on within- 
occupation regressions are not likely to account 
for very much of the quality problem in wage 
measures, and for this reason hedonic wage 
equations seem a less promising tool for mea- 
surement problems than hedonic studies have 
proved to be on the price measurement side. 

Theoretical research on the conceptual 
framework underlying hedonic measures and on 
the economic justification for their use has pro- 
ceeded mostly on the price measurement side 
(even though the human capital literature is far 
larger than the literature on hedonic studies). In 
contrast, technical discussion in the human cap- 
ital literature concerns mainly estimation meth- 

- ods, not the basic economics, and most of the 
real controversy over the use and interpretation 
of the results amounts to an attack on the as- 
sumptions of neoclassical economics (for exam- 
ple, denial that the education-earnings relation 
is productivity related). 

All is not well on the hedonic side, however, 
as some of the hedonic framework literature has 
confused the problem of interpreting hedonic 
measures with questions concerning their ap- 
propriate use. For a hedonic function to have 
economic meaning, one must assume that the 
characteristics are the arguments of the utility 
function, rather than those aggregations of char- 
acteristics we conventionally call ‘‘goods.’’ By 
extension, a hedonic wage equation rests on the 
assumption that its independent variables 
(worker characteristics) are the productive fac- 
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tors that serve as inputs in the production func- 
tion. Note that this is a stronger condition than 
the assertion that the characteristics ‘‘explain,”’ 
or ‘‘determine,’’ some unobserved scalar mea- 
sure called ‘‘quality.’’ The assumption does not 
imply, however, that the hedonic function is to 
be derived from the utility function, because the 
hedonic function provides the characteristics 
space analog to the familiar budget constraint. 
It is thus an estimate of the price structure the 
consumer faces, and not the objective function 
he is maximizing. This view of the hedonic 
function does imply that hedonic estimates are 
valid for use as adjustment factors in price in- 
dexes only when subindexes defined on the 
characteristics of the hedonic function are legit- 
imate, which is a serious theoretical limitation. 
Comparable limitations apply to the human cap- 
ital, or hedonic wage, literature, but have not 
been developed there. 

As a concluding comment on micro measure- 
ment, I note that the most detailed wage data ; 
published regularly are arrayed by industry. For 
estimating price equations, or analyzing pro- 
duction functions, industry groupings are in- 
deed appropriate. A great deal of the empirical 
literature on inflation, however, has concerned 
itself with the analysis of wage inflation (see the 
survey by David Laidler and Michael Parkin). 
For the analysis of labor markets, data grouped 
by industries frequently are not relevant, un- 
Jess the investigator is content to work with 
very high levels of aggregation, or to restrict 
attention to those relatively small number of 
cases where industry and labor market are 
coterminous. Though much empirical work in 
labor economics has used data on’ industry 
wages to explore propositions about labor mar- 
kets, I suspect that this lack of concern about 
the inappropriateness of data has something to 
do with the conclusion (which seems endemic 
among some labor economists) that the theory 
cf markets contributes little to explaining labor 
market phenomena. It is discouraging that so 
little attention has been paid to measurement 
questions in the literature on wage determina- 
tion. 
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II. Conclusions—Constructing a 
Framework for Measurement 

One cannot claim that the price measurement 
literature has solved all of its own problems. I 
have used it as a model only to demonstrate 
how far behind is scientific work on the ques- 
` tion of wage measurement. Much of the subject 
of labor economics has been devoted to explain- 
ing wage patterns, yet it is hard to find in this 
literature any clear and rigorous definition of 
the measurement concept to be explained. A 
similar deficiency exists in the inflation litera- 
ture: the Laidler and Parkin survey does not 
even mention measurement problems, an omis- 
sion which merely reflects what the empirical 
literature on inflation has contained on this sub- 
ject. Effective analysis requires clear specifica- 
tion of the nature of the data that are appropriate 
to the hypotheses being considered, and careful 
consideration of the effects of deviations be- 
tween what one wants by way of data and the 
data which are actually available. 

In view of the findings of labor market re- 
search over the past decade or so, constructing a 
conceptual framework for measuring employ- 
ment costs will not be a simple task. Much of 
our wage data implicitly rests on a framework 
derived from the older collective bargaining 
tradition of labor market studies. Fifteen years 
ago, the theory of labor costs would still have 
been a theory of wage rates (perhaps modified 
by inclusion of ‘‘fringe benefits’’); recognition 
that the employment contract involved much 
more than the purchase of an hour’s labor was 
relegated to the institutional detail. In the in- 
terim, theoretical and empirical work . has 
brought an awesome array of factors into the 
theory of the firm’s behavior toward its labor 
input—the search literature, recognition of the 
‘‘quasi-fixed’’ factor status of some labor in- 
puts, the labor market dynamics literature, and 
the analysis of ‘‘effective’’ labor input are only 
some of these factors. 

Many strands of recent research on labor 
markets may be characterized as attempts to 
make more realistic specifications of the firm’s 
employment costs. We derive our conception of 
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what we want to measure in the wage area from 
precisely this subject—the specification of the 
nature of employment costs, and the theory of 
the firm’s behavior toward its labor input. A 
modern conceptual framework for wage mea- 
surement can therefore only proceed from a 
thorough examination of the implications of the 
entire body of recent labor market research. 

Unfortunately, the task of distilling the wage 
measurement implications out of the revolution 
in labor economics that has occurred over the 
last fifteen years has hardly—if at all—begun. 
Though it is clear that elaboration of labor mar- 
ket theory has resulted in a more powerful 
theory, one that enables us to explain a far 
larger proportion of labor market behavior, yet 
it greatly complicates the problem of determin- 
ing how employment costs are to be measured. 
The solution will not be easy. Moreover, it is 
not a task that one can expect to be carried out 
by the data producers alone. Development of an 
"Economics of Measurement’ proceeds hand 
in glove with economic research. Too little at- 
tention has been paid to measurement concepts 
in labor market research. 
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An Integrated Model of Final and Intermediate 
Demand by Stage of Process: A Progress Report 


By JOEL PoOPKIN® 


The purpose of this paper is to report on 
progress in developing an integrated model of 
final demand and intermediate output. The 
model was conceived to provide a framework 
for studying the transmission of inflation 
through the U.S. economy. Because price 
movements are interrelated with the behavior of 
other economic variables, such as output and 
inventories, the inclusion of these variables in 
the model permits analysis of transmission ef- 
fects for them as well. 


I. A Description of the Model 

The origin of the model is a stage-of-process 
price model of the U.S. economy linking move- 
ments of the crude, intermediate and finished 
goods components of the Wholesale Price Index 
(WPI) with each other and with the Consumer 
` Price Index (CPI). By comparison with the 
more widespread analysis of prices by standard 
industrial classification, a stage-of-process 
framework is demand oriented.! Aggregation is 
determined by the nature of the purchaser, high- 
lighting the direction of shipments and provid- 
ing informatioh on the determinants of changes 
in demand and the timing of their impact. How- 
ever, aggregation by stage-of-process presup- 
poses that the input-output structure of an econ- 
omy is triangular. If not, then the flows are 


*National Bureau of Economic Research. The research 
reported in this paper was supported by a grant from the Na- 
tional Science Foundation. Michael McKee, David Crary 
and Joslin DePuy provided valuable assistance. 


1Stage-of-process classification is appropriate and useful 
also in the study of supply side relationships, in particular of 
the production function. An important economic issue is 
whether capital and natural resources are substitutes or com- 
plements. Classification of industries by the intensity of 
their raw material usage would yield sector groupings quite 
similar to those that result from stage-of-process analysis, 
sectors for which three factor (capital, labor, materials) 
production functions could be estimated. 


probably so complex that they can be analyzed 
only by considerable disaggregation, probably 
to a level at which there would be a paucity of 
the monthly or quarterly data on prices and their 
determinants needed to capture the dynamics of 
inflation and its transmission. It turns out that 
the 1967 input-output table for the United States 
at the 486 order level can be aggregated into a 
37 order table in which only about 5 percent of 
the transactions (column totals) lie below the 
main diagonal. Time series data have been de- 
veloped for the commodity-producing cells 
among the 37. These data are used to construct 
a model of the intermediate economy which is 
linked to a model of final demand. 

Figure 1 depicts the basic structure of the 
model. This figure has been simplified for illus- 
trative purposes to show primarily the flows 
among three sectors—a final commodity de- 
mand sector, the finished goods manufacturing 
sector that supplies it, and one of the primary 
manufacturing industries that produces materi- 


_ als required to manufacture the finished goods.” 


There are several blocks of equations in the 
medel of the intermediate economy: 
1) New orders received. These depend on 
a proxy for expected sales and the difference 
between actual and desired inventories for the 
sectors placing the orders, and the ratio of the 
price of goods being ordered to the price at 
which the commodities made from them are 
being sold. The assumptions regarding the 
source of orders are based on the 1967 input- 
output table and are simplified because that 
table is nearly triangular. 
2) Unfilled orders, production, and inven- 
tories of finished goods and goods-in-process. 


ZĪn Figure 1 the K signifies intersectoral influences within 
the trade block, with L indicating a lagged effect. 
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These equations are found in the recent work of 
Gerald Childs and are based on the application 
of linear decision rules at the firm level in the si- 
multaneous determination of inventories, pro- 
duction, and unfilled orders. Equations for each 
of these three variables, estimated for the stage- 
of-process sectors in manufacturing, contain 
current new orders as a proxy for expected 
orders and the lagged values of the three depen- 
dent variables. Only two of the three equations 
need to be estimated; the third variable can be 
solved through an identity. 

3) Prices (of orders or sales). The structure 
of the price equations reflect the results of test- 
ing various hypotheses about their determina- 
tion. Variable input prices—materials and la- 
bor—are common to the price equations for 
every sector. Various combinations of other 


variables——new orders, unfilled orders, inven- 
tories (finished goods and goods-in-process), 
production and productive capacity—enter sig- 
nificantly in most of the other equations. The 
significance, or insignificance of these variables 
permits inferences to be drawn about the struc- 
ture of markets. Those variables that are signifi- 
cant are generated by the equations in blocks 1 
and 2 just described. No distinction is made at 
present between producers and purchasers 
prices; producers prices are used throughout. 
4) Wage rates. Wage rate series for each 
sector have been constructed from average 
hourly earnings data adjusted for overtime in 
manufacturing and interindustry shifts. Such 
data have been further adjusted to reflect fringe 
benefits based on annual surveys of labor costs. 
These variables for each sector are explained by 
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some combination of the national unemploy- 
ment rate, a measure of economic activity in 
each specific industry, the deflator for personal 
consumption expenditures (PCE) and a variable 
reflecting past behavior of each industry’s wage 
rate relative to those in other industries. 

In addition to these four blocks of equations 
there are several sets of identities, exact or es- 
timated, which provide values for such vari- 
ables as shipments and materials and supplies 
inventories in each industry. 

The final demand model to which the inter- 
mediate model is being linked resembles, ex- 
cept for some differences to be mentioned 
shortly, the typical Keynesian macro model in 
use today; it is however substantially smaller— 
50 or so equations and identities. The size of the 
full model—intermediate and final demand—is 
however about the same as many final demand 
models in use today. An obvious assumption 
implicit in the work reported here is that at least 
for the analysis of inflation, it is better to use 
limited resources to model both intermediate and 
final demand sectors rather than to disaggregate 
final demand itself. This assumption appears to 
be merited based on the predictive ability of a 
set of stage-of-process price equations (Popkin 
1974). Whether it holds in the context of a full 
model remains to be evaluated. 

There are three respects in which the final 
demand model employed in this study differs 
from those currently in use. First, there is no 
aggregative inventory change equation. Such 
change is based on an estimated identity linking 
inventory changes occurring in each specific in- 
termediate and final demand sector of the 
model. Second, the categories into which PCE 
is disaggregated differ somewhat from those 
published quarterly by the Bureau of Economic 
Analysis (BEA) in order to achieve a better con- 
cordance between final demand sectors and the 
intermediate industries that supply them. A 
third distinction is that the various final demand 
deflators are estimated for each sector as a func- 
tion of variables, including materials prices re- 
lating to that sector; these deflators are then 
added to obtain the GNP deflator. In some cur- 
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rent models the GNP deflator is derived first and 
then used along with other variables, to explain 
the component deflators of final demand. 


IL. Preliminary Results for Some Specific 
Variables 


A. The Price Block 


Price equations have been estimated for 
twenty-one sectors, sixteen that manufacture 
commodities and five that distribute them.” 
There are eight primary manufacturing sectors, 
defined as the first processors of raw materials 
other than food or fuel. The eight are textiles, 
lumber, paper, chemicals, fertilizers, steel, 
nonferrous metals, and stone, clay and glass. 
There is one semifinished manufacturing sector 
which is not in the basic model but for which a 
price equation was estimated nonetheless.* 
Price equations are estimated for seven finished 
goods industries, five of which produce pri- 
marily consumer finished goods. The five are 
consumer staples (excluding food and fuel), 
consumer home goods, automotive, petroleum 
and consumer food, beverages and tobacco. 
The other two are producer goods industries, 
machinery and nontransportation equipment, 
and a grouping of industries producing ord- 
nance, ships, aircraft and railroad equipment, 
much of which is purchased by the federal gov- 
ernment. For the five sectors producing con- 


®The results are based on monthly Census data on inven- 
tories, shipments, and new and unfilled orders that have 
been benchmarked only through 1971, and Federal Reserve 
Board production indexes and National Accounts data of the 
BEA prior to their revision in 1976. The author wishes to 
thank these agencies and the Bureau of Labor Statistics for 
their cooperation in providing data for the project. 

4Semifinished manufactures, those that are neither pri- 
mary nor finished commodities, are quite heterogeneous. 
The purchases by finished goods industries of semifinished 
commodities were allocated to the primary industries on the 
basis of their shipments to semi-finished goods industries. 
Thus all commodities with steel content purchased by the 
auto industry from the steel industry directly or from a szmi- 
finished good industry are assumed, based on their steel 
content, to have been purchased from the steel industry. 
The semifinished goods industry is assumed to produce only 
value added in the full model. 
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sumer finished goods, retail price equations are 
estimated, linking manufacturers prices of such 
goods to PCE component deflators, made up of 
CPI prices of similar goods. 

Several price equations have been estimated 
for each of the sixteen, stage-of-process manu- 
facturing sectors for two sample periods in order 
to test various hypotheses about price determi- 
nation.® These hypotheses, the specifications to 
which they give rise and the results obtained for 
the eight primary producing industries are re- 
ported elsewhere (Popkin 1976). Space pre- 
cludes more than a summary of the results here. 
Without going into the implications of these 
findings for market structure they may be di- 

‘vided into two categories: 1) those that suggest 
that the ratio of output prices to the weighted 
sum of labor and materials’ prices behaves pro- 
cyclicly, and 2) those in which the ratio behaves 
anticyclicly or is cyclicly neutral. In seven of 
the sixteen manufacturing sectors the ratio be- 
haves procyclicly in both of the sample periods 
for which the analysis was conducted. Four of 
those seven cases are primary producing sec- 
tors. They are textiles, lumber, paper, and non- 
ferrous metals. The other three are the semi- 
finished manufacturing sector, petroleum 
manufacturing and machinery and equipment. 

The ratio does not behave procyclicly in ei- 
ther sample period in five manufacturing sec- 
tors. Three.of these are the rather sizeable in- 
dustries producing consumer staples (other than 
food and fuel), consumer home goods, and 
autos.® The other two are the steel industry, and 
the ordnance, ship-building, aircraft and rail- 
road equipment sectors. 

Pending the development of inventory data 
based on the recent-revisions of the National 
Accounts, it is not possible to thoroughly test 
hypotheses concerning the output-input price 
ratios for the five sectors distributing consumer 


5The sample periods are 1959~71' (2nd qtr.) and 
1959-75. The first sample period excludes observations sub- 
sequent to the initiation in August 1971 of the wage and 
price contro! period. 
_ 8For autos data are available for the shorter sample period 
only. 
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finished goods. Preliminary tests based on 
excess-demand proxies like the unemployment 
rate suggest the ratio behaves procyclicly in the 
sectors distributing automobiles and consumer 
staples (other than food and fuel). The ratio 
does not appear to behave procyclicly in the 
sectors distributing food, home goods and pe- 
troleum products. 

When the results for the twenty-one sectors 
are viewed as a whole, they appear to support 
the general conclusion that it is in the primary 
and semifinished goods industries, rather than 
in the finished-goods-producing and distribut- 
ing industries in which demand influences the 
relationship of output to input prices.” This is 
particularly apparent for consumer goods. 

Perhaps related to this finding is one by Wil- 
lard Mueller and Larry Hamm that while the 
four-firm shipments concentration ratio for total 
manufacturing has drifted up only .8 percentage 
points between 1958 and 1970, the ratio for 
consumer goods industries shows an increase of 
2.6 percentage points. Eight-firm concentration 
ratios calculated for the sixteen stage-of- 
process manufacturing industries in the model 
reported in this paper show similar behavior. 
From 1958 to 1972, latest data available, con- 
centration in consumer finished goods indus- 
tries increased by 5.1 percentage points, com- 
pared with ä rise of 1.2 percentage points for 
producer finished goods industries and of .2 
percentage points for producers of primary and 
semifinished manufactures. Further work is 
required to test whether such changes in con- 
centration ratios have a causal role in the find- 
ing reported above that rates of change of prices 
of consumer finished goods are less sensitive to 
changes in demand than are price changes for 


_ primary and semifinished manufactures. 


Regardless of the reason for the finding, it 
suggests the scurce of what is regarded as in- 
sensitivity or considerable delay in the response 


of prices to a change in aggregate demand poli- 


cies, particularly a restrictive change. Accord- 


7Charles L. Schultze noted similar behavior in his analy- 
sis of the nature of inflation in 1955-57. 
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ing to this analysis the initial response to such a 
change on the part of most retailers and manu- 
facturers of consumer finished goods is to re- 
duce output, not the ratio of output to input 
prices. The reduction in the volume of retail 
sales and finished goods production is greater 
than would be the case if the output-input price 
ratio behaved procyclicly. This results in larger 
cutbacks in orders for materials and supplies 
placed by finished goods producers than would 
occur otherwise. When these cutbacks in orders 
impact on those semifinished and primary man- 
ufacturing industries in which the output-input 
price ratio does behave procyclicly, prices in 
these industries weaken. Such weakness then 
feeds forward to final demand prices, but, of 
course, with a lag, affecting prices in all finished 
manufacturing and distribution sectors, whether 
or not the output-input price ratio behaves pro- 
cyclicly. 


B. The New Orders Block 
Figure 2 contains two new orders series (in 
1967 dollars) plotted quarterly from 1958 
through 1975; both series are expressed as per- 
centage deviations from trend. One series is 


orders received by finished goods manufac- 
turers, the second, orders received by primary 
manufacturers. The second series fluctuates 
with greater amplitude than the first; it rises 
more rapidly during expansions, particularly 
the early phase, and falls faster during contrac- 
tions. The tendency for output (and prices) to 
fluctuate more at the earlier stages of production 
than at the later stages (through distribution to 
final purchases) has been noted in the research 
of others, particularly that undertaken at the Na- 
tional Bureau of Economic Research. It is rea- 
sonable to expect the same pattern applies to 
new orders. 

Such behavior can be understood in terms of 
a relationship in which new orders at each stage 
of production and distribution depend on ex- 
pected sales and the difference between actual 
and desired inventories. The difference be- 
tween actual and desired inventories has two 


§Particularly Frederick Mills, Moses Abramovitz, Reth 
Mack, Geoffrey Moore, and Victor Zarnowitz. 

Prices of both the orders and the products that will be 
produced from the materials being ordered will be ignored 
for the moment, but belong in the orders function. 
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components: one arises as a result of any error 
made in anticipating current sales while the sec- 
ond reflects the marginal adjustment to invento- 
ries required as a result of a change in expecta- 
tions about future sales, its size being based on 
the inventory accelerator—the desired ratio of 
inventories to sales. For simplicity assume that 
orders are placed at the end of a time period and 
satisfied immediately from stocks and that last 
` period’s sales (or orders received) are proxies 
for expected sales in the current period. Then: 


QQ) One = Xp rea + Xe Xr) + 
(X54 — Xr), 


where O; is orders for finished manufactures 
placed by retailers, X;, retail sales and, a, the 
desired inventory-sales ratio of retailers. A sim- 
ilar relationship can be developed for orders for 
primary materials (0,) placed by finished goods 
manufacturers: 


(2) On, = Ort- + (Ori — Of, ¢-1) + 
B (Of, e — Or t-1), 


where £ is the desired inventory-sales ratio of 
finished goods manufacturers. Simplifying (1) 
and (2) yields: 


(3) Or, = Xp, + @ (AX, +) and 
4) | Op, = Os, + B(AO;, 0). 


From (3) orders placed by retailers for finished 
manufactures fluctuate with greater amplitude 
than retail sales (as a result of the term wAX;,, ,) 
and from (4) orders received by primary manu- 
facturers fluctuate with greater amplitude than 
those received by finished goods manufacturers 
(as a result of the term BAO, ,). 
When (3) is substituted into (4) the result is: 


(5) 0p, = Xs, + (a + B)(AXy, 2) + 
(aß) (A?X,, 1). 
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An understanding of the differences in the trend 
deviations of orders of finished and primary 
manufacturers depicted in Figure 2 is gained by 
subtracting O,,, from Op,; which yields: 


(6) Op,e— Ope = B(AX,, 2) + aB (AX). 


This model suggests that when economic activ- 
ity is increasing at an increasing rate (as it- 
usually does during the early phases of an ex- 
pansion) or is declining at an increasing rate 
(the early phase of a recession), 0, will rise or 
fall, faster than 0,.!° This result appears to be 
consistent with the data in Figure 2, However, 
more testing is required before the behavioral 
hypothesis described above can be accepted. 


HI. Concluding Remarks 


This paper has been intended to demonstrate 
that it is feasible to develop the data required to 
construct an integrated model of intermediate 
and final demand. Based on work done so far 
for prices it appears that such a model will 
improve understanding and predictability of in- . 
flation, at least in a partial equilibrium sense. 
There is much to suggest also that the full 
model will be useful. Time limits the coverage 
that has been accorded to results for other 
blocks of equations; so far, on a single equation 
basis they look promising. However judgment 
on the issue must await full model simulations 
and forecasts. 

The conceptual and empirical work presented 
here does appear to have implications for eco- 
nomic stabilization. It has been shown, under 
seemingly defensible assumptions, that the am- 
plitude of cycles in output (orders) increases as 
one looks behind those of final demand to those 
of finished manufactures and then to primary 


Using the assumptions posited here, Michael McKee 
has developed the proof for this statement in the case where 
X; fluctuates regularly in a sinusoidal pattern with a cycle 
length approximating the length of the relevant business 
cycle. This proof establishes the conditions under which 0p, 
or the ratio 0,/0,, may be a leading cyclical indicator. 
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production. Empirically it has been established 
that the ratio of price to unit variable costs is 
relatively unresponsive to demand at the stages 
of manufacture and distribution of finished 
goods, particularly nonfood, consumer goods, 
and that the responsiveness of that ratio is larger 
in primary manufacturing industries. Taken 
together this means that changes in final de- 
mand result in larger changes in output than 
would obtain if the ratio were more responsive 
at later stages of production and distribution; 
-and that it takes longer than would otherwise be 
the case for changes in final demand to affect 
that part of inflation represented by the dif- 
ference between prices and unit variable costs. 
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INTERNATIONAL ASPECTS OF INFLATION 


The Explanation of Inflation: 
Some International Evidence 


By KARL BRUNNER AND ALLAN H. MELTZER* 


Explanations of inflation can be subdivided 
into two major groups. ‘‘Sociological theories”? 
assert that movements of prices and wages pro- 
ceed independently of market conditions. 
Economic theories on the other hand elaborate 
the essential dependence of price-wage move- 
ments on evolving market conditions. Socio- 
logical theories, dominant in Europe, emphasize 
the role of a wide array of institutional arrange- 
ments. In contrast, according to economic 
theory all forces and events affect inflation via 
market processes. 

Within the class of economic theories, there 
are substantial differences in emphasis. Many 
of the differences are about the nature of domi- 
nant impulses. Which forces or actions produce 
disturbances that are systematically related to 
inflation? Many policy disputes have as their 
central, intellectual issue, the nature of the im- 
pulses generating inflation and unemployment. 

Most recent discussion in economics has 
been about the details or properties of the mecha- 
nisms by which inflation is transmitted from one 
market to another. Such studies are valuable, 
but they cannot resolve policy disputes about the 
relative importance of financial and real dis- 
turbances in the generation of inflation. This 
paper is addressed to the material involved in 
such disputes. It reports on work in progress by 
a group concerned with the comparison of the 
relative importance of various impulses in the 


*University of Rochester and Camegie-Mellon Uni- 
versity, respectively. This paper forms part of projects 
supported by grants from the National Science Foundation 
to both authors. We gratefully acknowledge the contribu- 
tion of our co-workers in the International Monetarist 
Consortium: Dean Dutton, Michele Fratianni, André 
Fourcans, Pieter Korteweg, Johan Myhrman, and Manfred 
Neumann. They should not be entirely absolved from 
blame or credit for this paper. 
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inflationary process. Observations drawn from 
five countries are used to assess the major issues 
bearing on crucial questions of policy. 


I. General Remarks on the Class 
of Economic Theories 

To distinguish the inflation problem from 
other adjustments of the aggregate price level, 
it seems useful to partition the observed relative 
change of the price level f into two components 
m and p, where p = a+ p. The first compo- 
nent, 7, refers to a persistent and sustained in- 
crease in the price level, and p summarizes the 
many passing effects involving once and for all 
adjustments in the price level. Price theory in- 
forms us that the price level reflects an inter- 
action between financial and real conditions. 
Changes in the price level result from changes 
in underlying real or financial circumstances 
modifying the general market conditions of an 
economy. An application of price theory there- 
fore, directs attention to both real and financial 
factors. Further differentiation in the analysis 
emerges at this stage from different evaluations 
of the relative role of real and monetary fac- 
tors in the observed adjustment of the price 
level. These alternative evaluations yield 
alternative approaches within the price- 
theoretical approach. 

One thesis advances an eclectic view. The 
price level adjusts to a continuous series of 
erratic events or random changes in real or finan- 
cial conditions. Any change or event is equally 
possible or probable and their combined evolu- 
tion moves the aggregate price level over time. 
This thesis assigns no significance to m beyond 
its representation as a statistical average. The 
movements of p coincides essentially with p, 
and the inflation problem is interpreted as a 
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sequential short-run adjustment of the price 
level from period to period. 

An alternative thesis emphasizes the occur- 
rence of systematic and dominant impulses. 
This thesis seems to us a more promising ave- 
nue for the development of a useful explanation 
of inflation. Two steps are required for the ex- 
planation. The first interprets the nature of 
dominant impulse patterns, and the second 
relates these patterns to the decomposition of 
the observed rates of price change, p. 

Financial shocks emitted by fiscal actions and 
monetary events are among the dominant im- 
pulses. Occasionally, the literature refers also 
to autonomous movements of the anticipated 
net yield on real capital, the Keynes-Wicksell 
impulse. We believe that this impulse can be 
discarded from the list of systematic forces. The 
consequences of its operation are inconsistent 
with the observations made on asset prices and 
investment spending in Italy, Germany, United 
Kingdom and other countries where real returns 
declined with inflation. We also discard the 
operation of systematic real shocks from the list 
of dominarit impulses. Experiences of the past 
three years show that real shocks occur, but they 
do not occur in the manner required to explain 
a persistent increase in the price level.- Real 
wealth and real income would have to fall con- 
tinuously to satisfy this requirement. 

The occurrence of real shocks, including 
Wicksellian impulses, is related to the p com- 
ponent. Real shocks induce once for all adjust- 
ments in the price level and explain transitory 
changes in both directions. The persistent and 
sustained movements of the price level, the 
q component, are attributed to the financial 
impulses. The issue can be described in a dia- 
gram in the price-output plane, juxtaposing an 
aggregate demand curve with an aggregate sup- 
ply curve.’ Expressed in diagrammatic terms, 
the hypothesis states that the position of the 


'These curves were described in several articles. The 
reader should note that the aggregate demand curve is 
really a semireduced form. A point on the curve represents 
(p-y) combinations satisfying the output and the asset 
market equations. Properties of asset markets are thus 
impounded into the demand curve. 
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supply curve adjusts, beyond the short run, to 
the movements of the demand curve. Adjust- 
ments of expectations and the interaction be- 
tween wages and prices, or labor and output 
market, link the position of the supply curve 
over a longer run to variations in the position of 
demand.” We may note in passing that many 
aspects emphasized in sociological explanaticns 
can be naturally reinterpreted and integrated 
into the account outlined above. 

Our account has been restricted so far to a 
closed economy and is thus applicable to the 
world as a whole. An examination of the infla- 
tion problem confronting single countries en- 
meshed in international transactions introduces 
additional issues, notably the relative role of 
domestic and external factors in domestic 
inflation. 

Our analysis specifies four channels convey- 
ing external influences. Two channels operate 
on aggregate demand, and two others simulta- 
neously on supply and demand. Inflation abroad 
produces a balance of payment surplus and raises 
export demand. The latter affects aggregate 
demand for domestic output immediately, The 
payments surplus raises the monetary base end 
also affects aggregate demand by changing 
interest rates and asset prices. But foreign in- 
flation also raises import prices, including the 
prices of inputs to domestic production. Do- 
mestic wages also respond to rising import 
prices. The rise in input prices and wages shifts 
the supply curve. But changes in input prices 
induce substitutions of domestic for foreign 
products and increases in wages increase ag- 
gregate demand. An open economy with a fixed 
exchange rate system experiences in this manner 
some relatively autonomous influences operat- 
ing independently of its own conditions. The 
role of these autonomous external impulses has 
been much emphasized in European literature 
(particularly by John R. Hicks) and in American 
discussions in past years. 

The influence of external effects on domestic 
inflation deserves investigation. Our previous 


?The length of this run depends on the public’s assess- 
ment of future policy patterns based on its past experiences. 
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argument implies, however, that we cannot 
explain world inflation by reliance on simulta- 
neous operation of ‘‘external effects.” The 
external effects relative to a given country re- 
flect the already existing inflation outside the 
country, and this inflation is reducible, accord- 
ing to our hypotheses, to the trend in financial 
impulses the world over. A study of individual 
countries with different economic weight and 
“location” in the world economy may still offer 
sorne useful information on the state of our basic 
hypothesis and several related aspects and can 
help to establish the relative weight of domestic 
financial impulses and external effects. 


Il. A Summary of the Preliminary Findings 


A comparison of the relative importance of 
various impulses in the generation of inflation 
in the United States, Germany, France, Italy, 
The Netherlands, and Sweden is a principal aim 
of our study. One of the first tasks was the mea- 
surement of the financial impulses and of the 
external impulses. A fiscal impulse was com- 
puted for each country. The fiscal impulse, FY, 
ig a weighted combination of relative changes 
of government expenditures and tax revenues, 
with proper adjustment of both expenditures 


and revenues for feedback effects from prices. 


and real income. The detail varies somewhat 
from country to country, reflecting the particular 
country’s circumstances. The relative change of 
the money stock (usually M,) was used as a 
measure of the monetary impulse, MI. Two 
comments are needed in this context. First, the 
monetary impulse contains both domestic ef- 
fects and also one channel (via the balance of 
payments) of the external.effect. These separate 
effects embedded in monetary growth can be 
examined by “‘going behind the money stock.”’ 
Second, monetary growth was not adjusted for 
feedbacks through the balance of payments 
accounts. These feedbacks introduce a negative 
relation between domestic inflation and mone- 
tary growth over the sample period (with fixed 
exchange rates) considered here. Unadjusted 
monetary growth, containing these feedbacks, 
cannot bias the statistical results in favor of the 
monetary impulse. 
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Two external effects were measured, ENP) 
summarizes the price impulse via imports, and 
ENQ) expresses the direct impulse via expand- 
ing foreign demand for domestic output. Once 
again, some unavoidable differences occurred 
in the detailed construction of the two external 
impulses for the various countries examined.® 

The method of evaluation uses a nonpara- 
metric and a variety of parametric methods. 
Tables 1 and 2 summarize a preliminary set of 
nonparametric tests bearing on alternative, nar- 
rowly conceived dominant impulse hypotheses. 
Each one of the four impulses is subjected to 
an examination as a dominant impulse with 
respect to changes in the price level (usually 
represented by a consumer price index) and with 
respect to a measure of output. Even if one is 
inclined to admit, as our analysis implies, that 
all four impulses are expected to exert simul- 
taneous influence on changes in the price level 
and output, the comparison of the single impulse 
tests yields some useful information about broad 
orders of magnitudes operating over the sample 
periods. The test is based on a three-by-three 
contingency table with rows and columns dis- 
tinguished according to the sign of the variables 
involved (+, —, 0). First differences of the im- 
pulse measures were required for the test, i.e., 
acceleration of the price level (first difference 
Ap of f) and similar first differences of F], MI, 
EI(P) and EI(Q). All cases are based on annual 
data. Some results (e.g., The Netherlands) use 
concurrent values of the variables, whereas in 
others (e.g., Germany) the results are based on 
lag patterns yielding the best results for the vari- 
able under consideration. The reader should be 
warned not to interpret a negative Vp statistic 
as reflection of a negative association. The nega- 
tive sign of the nonparametric statistic simply 
reflects dominant effects via the off-diagonal 
cells in the contingency table. The negative 
sign reveals a dominant negative or zero 
association. 


3The detailed measures and procedures are described in 
the papers prepared by the authors for the respective 
countries. These papers will be publicly available at the 
Carnegie-Rochester Conference on Public Policy, April 
1977, at the University of Rochester. 
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TABLE 1—THE Vp STATISTIC MEASURING THE 
ASSOCIATION BETWEEN CHANGING IMPULSES AND 
ACCELERATIONS OF THE PRICE LEVEL 








United States Netherlands Germany Italy France 





FI -2,6 6 6,7 .17 04 
MI 2,0 3,3 23,3 .46* = .35* 
EI(P) —4, 8 2,3 52,1  .56* *.09 
EI(Q) 8 8 19,4 .38* —.01 


“The Vp statistic has been standardized for the United 
States, Germany and The Netherlands. It is not stan- 
dardized for Italy and France. 

’The significance levels for the standardized statistic 
are: 1.65 for 5 percent, and 2.33 for | percent. 

°The stars in the columns describing Italian and French 
Statistics indicate statistical significance at the 1-%-level. 

“The sample periods are: United States: 1952-72 (annual 
data). The Netherlands: 1953-73 (annual data). Germany: 
quarterly data 1V/{953-1/1974. Italy: (annual data). 
France: quarterly data 1/1961-1'V/1973, 


Inspection of Table 1 shows that monetary 
impulses appear significantly in all five coun- 
tries at the 5 percent level (1.65), and it is sig- 
nificant in four at the 1 percent significance level 
(2.33). The data offer good reason to reject the 
chance hypothesis and assign substantial eco- 
+ nomic significance to the monetary impulse. 
The fiscal impulse, on the other hand, is not 
significant in four cases even at very high levels 
of significance (i.e., substantially above 5 per- 
cent). Germany yields, however, a different 
pattern and produces a Vp statistic well above 
the 1 percent significance level. The Vp value 
for the monetary impulse is, however, almost 
four times the Vp value for the fiscal impulse. 
The external impulses appear significantly 
(at the 1 percent level) in the case of Germany 
and Italy. Neither France nor the United States 
shows any significant positive association be- 
tween the inflationary accelerations and changes 
in these impulse measures over the sample 
period. We find for the Netherlands however a 
Vp value for EI(P) almost touching sig- 
nificance level at | percent. Remarkable is the 
irrelevance of the external quantity effect in the 
Dutch case. There emerges from Table | a 
strong support for the monetary impulse, a com- 
paratively weak case for the role of the fiscal 
impulse, and some partial support for external 
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impulses based on experiences in Germany, 
Italy and The Netherlands. 

Table 2 summarizes tentative results for three 
countries bearing on the output-impulse relaticn. 
The monetary impulse again is significant for 
all countries (at the 1 percent level). The fiscal 
impulse emerges only in the German case and 
with a fraction of the Vp value assigned to the 
monetary impulse. Even the external quantity 
impulse E/(Q) appears for Germany with much 
sharper significance than the fiscal impulse. The 
external quantity impulse does not operate very 
Significantly in the United States and The 
Netherlands. The external price impulse occurs 
significantly (at 5 percent) for The Netherlands, 
and at | percent for the United States. The posi- 
tive association is, of course, defined between 
output changes and a negative valued E/(P). 
Tables | and 2 convey, in summary, a compara- 
tively strong impression about the importance 
of the monetary impulse, with a somewhat 
marginal effect appearing for the fiscal impulse, 
and a limited effect for the external impulses. 


TABLE 2—THE Vp STATISTIC MEASURING 
THE ASSOCIATION BETWEEN CHANGING IMPULSES 
AND ACCELERATION OF OUTPUT 














United States Netherlands Germany 
FI —.9 -2a 6.6 
MI 4.8 4.8 57.9 
EI(P) 2.5 1.7 n.a. 
EI(Q) 1.2 1.5 27.0 





Note: See the explanatory notes to Table 1. 


The importance of the data in Tables I and 
2 follows from the circumstance that a compara- 
tively weak test (reflecting comparatively nen- 
constraining assumptions) is applied to demand- 
ing data involving second time differences. It 
is useful in our judgment to supplement the 
nonparametric test even after further applica- 
tions and some technical refinement, with ap- 
propriate parametric procedures. 

Table 3 reports some regressions from the 
preliminary work. The regressions involve 
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either relative ‘changes or .accelerations. The 
results obtained for the Netherlands is indicative 
‘of the general pattern. The first regression 
contains only the four impulses introduced 
above. The monetary and the external price 
impulse clearly emerge with leading sig- 
nificance for Dutch inflation. The second re- 
gression replaces the domestic monetary growth 
with a measure of the growth rate of the world 
money stock. It also includes a measure of 
“autonomous price changes,” i.e., changes in 
state controlled prices, and an (inverse) index, 
q, of capacity utilization. The two additional 
elements have the expected signs and sub- 
stantial significance, whereas the insertion of the 
world monetary change lowers understandably 
the importance of E(P). The coefficient of 
determination R* seems quite satisfactory, 
but the intercept (statistically significant at 
standard levels) poses a problem requiring atten- 
tion in further work. 


TABLE 3—SOME REGRESSION PATTERNS OBTAINED 
FOR INFLATION AND OUTPUT FOR SEVERAL COUNTRIES 





1. The Netherlands 
a. Inflation 
Be» = 2.51 — 13 EIQ) + .27 ENP) 
(2.12) (1.11) (2.02) 


— 01 FI + 35 Ma 
(—.04) (3.35) 


‘  R?=.59, DW = 1.92 
Pen = 2.95 + .01 EI(Q) + 18 E(P) 


(3.79) (13) (1.81) 
+ 03 FI + .23 WM- + 1.26p en 
(.22) (2.66) (3.38) 
~ 44 qmi 
(2.77) 


R? = .84, DW = 3.41 


Pep = 3.30 + .30 WM + 1.17 Pan ~ 55 q-1 
(4.83) (3.89) (3.09) (4.40) 
R? = 82, DW = 2.70 
b. Output 


$= —1.78 + .76 EI(Q) + .20 E(P) 
(1.23) (5.56) (1.07) 


— .07 FI + .05 M_, + .53 q- 
(=.30) (53) (2.32) 


R? = 80, DW = 2.53 
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9 = —.46 + .64 EI(Q) + .21 EIP) + .00 FI 7 
(35) (5.42) (1.32) (.00) 
+ .25 AM1 + 46 q: 
(2.35) (2.46) 


R? = 86, DW = 2.10 


$= 46 + .64 EIQ) — .06 AEQ) 
(.32) (4.58) (.55) 


~ 03 Mı + .28 AM_,+ .31 q1 
(~.36) (2.11) (1.77) 


R? = 84, DW= 1.71 


Notes: a. variables with a hat sign describe percentage 


changes ~ 
b. regressions are based on annual data 
for inflation ` 1955-73 
for output 1956-73 
. industrial production is used as output measure 
. EI(Q): measure of external quantity impulse 
EI(P): measure of extemal price impulse 
money stock is M,, the narrow measure 
WM: measure of world money stock 
q: index of capacity utilization 
(larger utilization means lower values 
of q.) 
Pep: an index of consumer prices 
Pan: an index of prices contained in the con- 
sumer price. 
(index administered autonomously by 
the government) 
e. numbers in parenthesis below the regression 
coefficients refer to t-values. 


a o 


~ 





2. The United States 
a. Inflation i 
” Bop = 1.15 — .09 FI + .24 EVP) + 31 Mı 
(1.69) (~.54) (1.75) (2.07) 


R? = 37, DW = .91 
Ben = .76 + .20 EKP) + .36 ÑM, + .04 $y 
(1.21) (6.88) (2.87)  (.40) 
R? = 80, DW-= 1.04 
b. Output 


The dependent variable is Aj, i.e., an accelera- 
tion measure of real GNP. ~ 


Aj = ~.17 + .48 AFI — .09 AEI(P) 
(~.31) (3.04) (— 1.31) 


+ 1.33 ENQ) + 1.18 AM 
(1.76) (5.05) 


R? = 65, DW = 1.91 


AS = 2.34 + .24 AFI — .06 AEI(P) 
(2.83) (1.73) (= 1.08) 


+ .92 EI(Q) + .88 AM — .68 ĵ-ı 
(1.53) (4.43)  (=3.50) 


R? = .79, DW = 1.93 
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Aj = 25.27 + .35 AFI + 1,02 AM — .30 cu 
(2.48) (2.24) (421) (—2.50) 


R? = 65, DW = 1.72 


Votes: cu: index of capacity utilization 
The other variables are explained under the regres- 
sions describing the Dutch experience. 
The sample period covers: 1952-72. 





3. Italy p 
P= —1.67 + .69 (M — $) + .18f 
{—1.90) (6.98) (5.52) 


R? = 76, DW = 2.39 


p= —.06 + .52 M — .54 $+ .54 (p-ı — ps) 
(—.02) (3.29) (1.95) (2.25) 


R? = 46, DW = 1.98 


p= -59 (W ~ Pr) + .04 MP 
(7.05) (.41) 


R?= 13, DW = .90 


p= 2.63 + .32 (W — Pr) + .12 MP 
(9.70) (7.16) (3.16) 


R? = 85, D = 1.77 


the regression was 
through the origin 


sample mean of dependent variable: 4.2 


p= —.05 $ + .51 LOM) — 06 cu + 557 
(—5.68) (7.39) (—5.76) (7.45) 


+ 37 EI(P) — 004 $x 
(4.59) (.10) 


R? = 87, DW = .87 

Votes: The first two regressions are based on annual data 
1954-73. 
The last two regressions are based on annual data 
1952-73. 
m: anticipated inflation rate based on adaptive 

scheme 

jx: measure of real growth outside Italy. 
The term L(M) in the last regression represents a 
linear combination of lagged values of monetary 
growth reaching a lag of five. 





4, Germany E 
Ap = —.39 + .16 AM2 + .09 AFI. 
(—1.13) (3.09) (3.71) 


+ 21 EKP) + 13 $3 
(4.11) (2.11) 


R? = .78, DW = 1.48 


Vote; This regression is based on annual data covering the 
period 1958—74, 


Aj = —.36 + .48 AM + .00 AFI + .65 AEI(Q) 
(—.59) (2.40)  (.03) (4.52) 


R?= 51, DW = 1.91 


Vote: This regression is based on annual data covering the 
period 1956-74. 
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4. France 
B= .20 M-a + .06 FI + .17 EXP) + .10 EKQ) 
(8.88) (1.12) (4.44) (3.69) 


R? = 35, DW= 1.2 
Note: Sample period 1/1960—IV 1973; quarterly data. 





There seems to be no problem about the 
intercept for the United States. The intercept is 
small relative to the mean value of the depen- 
dent variable and the associated significance 
level is quite high. The monetary and the 
external price impulse dominate the fiscal 
impulse. A remarkable improvement of the fit is 
achieved by including an implicit capacity 
effect in the form of a lagged value of the relative 
change in output. The capacity effect occurs 
with the expected sign but with low significance. 

The German regressions consider the rela- 
tion between accelerations, i.e., second time 
differences. Fiscal acceleration, monetary 
acceleration and acceleration of external prices 
all appear to have substantial significance. The 
regression pattern supports the results of the Vp 
tests. The German data also suggest that the 
monetary impulse is subject to the longest lag. 
We note furthermore the significant occurrence 
of the capacity effect on the rate of inflation. 
The intercept is quite low and insignificant in 
the German case. 

The ‘‘French regression’’ exhibits the same 
long monetary lag already noted in the German 
case. All impulses with the exception of the 
fiscal impulse appear with highly significant 
coefficients. But the fit of the regression is 
comparatively poor (i.e., R? = .35), and the 
DW statistic poses a question bearing on the 
interpretation of the positive serial correlation 
of residuals. 

We consider, lastly, the Italian results. The 
first two regressions exemplify some versions 
of a quantity theory with nonconstant velocity 
expressed via the interest change effect ?. The 
second regression is obtained by replacing 
i with r + aw (real rate + anticipated rate of 
inflation). It is further assumed under the cir- 
cumstances that r is constant and a = py-1. 
It is interesting to note in the second regression 
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that the coefficients for M and } are essentially 
equal in magnitude with opposite signs. We 
also note an adequate value of the DW statistic 
and a low and nonsignificant intercept. The 
circumstance is particularly interesting in 
comparison with the next two regressions rep- 
resenting a ‘‘wage-push’’ mechanism. A 
regression of the inflation rate on wage changes 
corrected for productivity changes and import 
price changes shows very little systematic rela- 
tion when the regression is forced through the 
origin. The fit is spectacularly improved when 
the intercept is estimated freely. But the inter- 
cept explains more than 60 percent of the 
dependent variable’s sample mean under the 
circumstances. The ‘‘quantity theory’’ exhibits 
on the other hand an essentially vanishing 
intercept. The ‘“wage-push’’ formulation clearly 
obtains no support in comparison with a mone- 
tary explanation. The last regression for Italian 
inflation uses an extended lag pattern for the 
monetary impulse. This impulse is significantly 
supplemented with the operation of an external 
price impulse and the anticipated rate of 
inflation based on an adaptive process. The fit 
and the intercept are clearly supportive, but the 
astonishingly low (compared to the quantity 
theory regressions) DW statistic poses some 
questions for future examination. 

The regressions executed for output yield 
some complementary results. All three countries 
examined produce strong patterns with respect to 
the monetary impulse and the external quantity 
impulse. It is noteworthy in this respect that 
in the case of the Netherlands monetary accel- 
eration (i.e., ‘‘unanticipated’’ monetary move- 
ments) operate with substantially larger sig- 
nificance on output changes than monetary 
growth. The acceleration effect of the real 
variable ENQ) vanishes in comparison to the 
direct effect of EQ). The external price effect 
and the fiscal impulse are not significant either 
directly or as accelerations. 

The German data exhibit similar results. The 
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y 
monetary impulse and the external quantity” 
impulse E/(Q) dominate the regression. The 
fiscal impulse vanishes in significance with 
respect to output (in contrast to inflation). The 
reader should note, when judging the coefficient 
of determination, that the regressions involve 
accelerations of the underlying variables. The 
DW statistic is also adequate and the intercept 
is small and not significantly different from zero. 

The U.S. regressions use acceleration of the 
impulses and output. A somewhat different pat- 
tern emerges in this case, however. The coef- 
ficient of determination is high for the kind of 
variables used, the DW statistic adequate, and 
the intercept of the first regression (on impulse 
variables only) small and not significant. But the 
fiscal impulse dominates the external quantity 
impulse and joins the monetary impulse as a 
significant force operating on output. The other 
regressions for U.S. output insert additional 
capacity effects. This insertion substantially 
modifies the position of the intercept and 
lowers the coefficient and significance of the 
fiscal impulse. The smallest change is in the 
response to monetary acceleration. 


III. Conclusion 

The results obtained to date from the group’s 
empirical investigation yield a strong case for 
the operation of financial impulses, and par- 
ticularly for the operation of monetary impulses. 
There is also some evidence, occasionally 
strong, of the operation of external impulses on 
inflation and output changes (or accelerations). 

The sustained and accelerating inflation 
emerging since the middle 1960’s evidently 
results from gradual shifts in budgetary and 
monetary policies of Western countries. The ~ 
reason for this development lies beyond the 
scope of this limited report. An exploration of 
the causes at work moves us into an analysis 
of ‘“‘political and sociological facts’? which 
offer a fruitful and exciting area for extension 
of economic analysis. 


Export Prices and the 


Transmission of Inflation 


By IrvinG B. KRAVIS AND ROBERT E. LIPSEY* 


We report here on studies of price behavior 
that reveal a very different world from that as- 
sumed in most models of the transmission of 
price movements. We find that there are some- 
times substantial and prolonged divergences 

* between the export price movements of different 
countries for the same or closely related products 
and notable differences within countries be- 
tween export and domestic price changes. We 
summarize some of the evidence from our earlier 
studies! and extend it to a wider range of com- 
modities and to recent years, utilizing new price 
indexes presented here for the first time. 

The prevailing view of the international price 
system, on the other hand, is based on the “‘law 
of one price.” In terms of absolute levels of 
prices, the prices of identical internationally 
traded goods are held to be the same everywhere, 


be) 


*Professors of Economics, University of Pennsylvania, 
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respectively, and senior research staff members of the 
National Bureau of Economic Research (NBER). 

The basic data collection and construction of price 
indexes for this paper were done under several grants to 
the NBER from the National Science Foundation and 
extended to recent years under a contract with the Office 
of Competitive Assessment of the U.S. Department of 
Commerce. The views reported here do not necessarily 
reflect those of either agency, This report has not under- 
gone the review accorded official NBER publications; in 
particular, it has not been submitted for approval by the 
Board of Directors and therefore is not a publication 

~of the National Bureau. 

“We are indebted to Mary Boger, Daniel Gottlieb, 
and Judy Rosenzweig for assistance in the preparation of 
the paper and to Eliot Kalter of the University of Penn- 
sylvania for the matching of U.S. export and domestic 
price data for the latter part of the period. We thank Arthur 
Bloomfield, Alan Heston and Richard Marston for helpful 
comments on an earlier version of this paper. We also 
benefited from comments made at a presentation at the 
International Economics Workshop at the University of 
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1See Kravis and Lipsey (1971 and 1974). More recently 
Peter Isard has called attention to international price 
differences. 
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after making due allowance for transfer costs. 
Price changes for exports and tradeables gen- 
erally are regarded as being kept closely aligned 
by the possibility of commodity arbitrage and by 
the possibility of substitutions in production and 
consumption. This view has been most explicitly 
adopted by the monetarists and even extended, 
to varying degrees by different members of the 
school, to nontraded goods as well.? 

If, as we seek to demonstrate, the export and 
domestic prices of the same product in a given 
country and the export prices of the same prod- 
uct from different countries can differ and can 
move differently, the links between the price 
systems of different countries will be looser. If 
export and domestic prices can differ, the 
impact of an inflating country’s increased 
demand for imports may be expected to be 
smaller on domestic prices of other coun- 
tries than on their export prices; traded goods, 
though serving as a transmission channel for 
inflation, will not necessarily transmit the fuli 
amount of inflation. Thus, real changes in 
quantities produced and traded will be more 
affected by changing relative prices than in a 
world in which the law of one price prevails, 
and the scope for independent monetary and 
fiscal policies will be somewhat greater. 

This real world price behavior reflects both 
static and dynamic factors that interfere with 
tendencies toward a one price world. From a 
static standpoint, many firms involved in inter- 
national trade, particularly in manufactures, are 
in the position of a discriminating monopolist 
faced with separate markets, each characterized 
by a different demand elasticity. If we make the 
usual assumption that the monopolist has short- 
run rising marginal costs, an expansionary 


2See Marina von N. Whitman and Jacob Frenkel and 
Harry Johnson. 
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stimulus in a foreign country should lead him 
to raise his export price more than. his domestic 
price. The higher export price provides an in- 
ducement to shift sales away from the home 
market to foreign markets and reduced quanti- 
ties at home eventually lead to price increases. 
Thus the model of the price discriminator leads 
to differential changes in price relationships and 
to shifts in quantities traded. 

The applicability of this or any other static 
equilibrium model is complicated by the dy- 
namic forces continually operating in inter- 
national trade. There have been shifts in com- 
parative advantage which have led to changes 
in export shares; for example, Japan’s share in 
‘world?’ manufactured exports rose by more 
than 70 percent during the 1960’s while the 
U.K. share dropped by more than a fourth and 
that of the United States by more than a tenth.’ 
However, the adjustment to any given change in 
comparative advantage is not instantaneous but 
gradual. Lack of knowledge, uncertainty re- 
garding the reliability of new suppliers, the 
reluctance to give up a Satisfactory relationship 
with customary suppliers and commitments to a 
given type of equipment because of previous 
purchases or stocks of spare parts may all ex- 
plain the failure of buyers to respond immedi- 
ately to price differences. They may explain 
too why it is sometimes necessary for substantial 
price differences to exist and to persist over 
protracted periods for sellers to overcome the 
inertia of buyers in patronizing customary 
sources. Selling at a low price is, after all, the 
traditional way of breaking into a market and 
expanding market shares. 

Given this freedom of the export prices of a 
given country to deviate from the domestic 
prices of the same goods and from the export 
prices of other countries for the same goods for 
considerable periods of time, we may expect 
something like the following series of events in 
an inflation: 1} an inflation will raise a country’s 
domestic prices more than its export prices; 
2) the rise in the inflating country’s prices will 
tend to pull up the export prices of other coun- 
tries, in absolute terms and relative to their 

3The share comparisons are for the years 1960 and 


1970; the ‘‘world’’ consists of the 14 major industrial 
countries. See U.S. Department of Commerce. 
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domestic prices; 3) eventually the rise in export 
prices leads to at least some increase in domestic 
prices as well; 4) the decrease in the ratio of 
export to domestic prices in the inflating country 
will cause a shift from export to domestic sales, 
and the opposite change in the export/domestic 
price ratio in the other countries will bring about 
a shift from domestic to export sales; the rise in 
the inflating country’s export prices relative to 
other cotintries’ export and domestic prices will 
reduce its export share in world markets. Thus 
changes in export shares may be attributable 
both to supply side shifts, stimulated by changes 
in incentives to export, and the demand side 
responses to changes in relative export prices 
between the inflating country and the other 
countries. We expect at least some of these 
changes to occur slowly, perhaps over a two- 
or three-year period. 

In the equations described below we test 
several of the links in these price and quantity 
sequences. Because our purpose is to call atten- 
tion to overlooked links in the transmission 
mechanism, involving discriminatory pricing of 
exports, we do not try in this paper to test every 
step in the sequence, nor do we deal with the 
macroeconomic implications of the price and 
quantity changes we discuss. 


I. Prices May Differ Substantially for 
Competitive Products Exported by 
Different Countries 

Documentation of the existence of substantial 
differences in the export prices of different 
countries may be found ina NBER study by the 
present authors dealing with international price 
competitiveness for metals, metal products, 
machinery, and transport equipment. While 
some differences were found in all 6 of the 
2-digit Standard International Trade Classifica- 
tion (SITC)* categories included in the study, 
the largest differences were in iron and steel 
(SITC Division 67). Japanese prices averaged 
30 percent less than those of the United States, 
German prices 24 percent less and the U.K. 
prices 22 percent less. Differences in individual 


‘Kravis and Lipsey (1971). 

5Standard International Trade Classification, Revised, 
Statistical Papers, Series M, No. 34 (New York: United 
Nations, 1961). 
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categories were as large as 43 percent for Japan 
in the case of iron and steel wire (SITC 677) and 
40 percent for Germany in the case of bars and 
rods (SITC 673.2) and tube and pipe fittings 
(SITC 678.5). These differences persisted more 
or less over the entire period covered by the 
study, 1953~64. The period was one in which 
the U.S. share in the iron and steel exports of 
the 21 Organization for Economic Co-Operation 
and Development countries declined from 19 
percent to 10 percent and that of the U.K. from 
14 percent to 9 percent, while the German share 
rose from 12 to 18 percent and the Japanese 
share from 5 to 14 percent. Similar, though 
less dramatic differences in prices and changes 
in shares were found in nonelectrical machinery 
and electrical machinery. For this period, at 
least, notable and even substantial price dif- 
ferences persisted while the low price sellers 
gradually expanded their market shares and the 
high priced sellers saw their shares contract. 

These findings suggest that price differences 
like these may accompany other shifts in trade 
shares in individual product classes. Since these 
shifts are continually occurring, such disequi- 
librium situations in which markets have not 
fully adjusted to changes in comparative advan- 
tage may be the norm rather than the exception. 


II. Export Prices are More Variable and 
More Sensitive to Foreign Events than are 
Domestic Prices 

Utilizing the time series data on matching 
export and wholesale prices for 1953-64, 
assembied in the earlier study, and official U.S. 
and German price series, we are able to compare 
the movements of export and domestic prices 
in the United States and Germany. The official 
series were used to interpolate between the years 
1953, 1957, and 1961—64 for which the earlier 
study gathered a substantial body of primary 
data, and to extend the series from 1964 to 1975. 
In the case of the United States we took advan- 
tage of the important new export price series 
prepared by the Bureau of Labor Statistics (BLS) 
dating from 1964. Owing to the limited com- 
modity coverage of both our own earlier work 


“and the more recent BLS work, the U.S. cover- 


age in the following analyses is confined 
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to machinery and equipment (SITC 7); that of 
Germany includes not only machinery and 
equipment but all of manufacturing. The domes- 
tic price indexes are built up by assigning the 
wholesale price series for individual com- 
modities to the appropriate 4-digit SITC cate- 
gory, by getting an index for each category Ly 
taking unweighted averages of the component 
item indexes, and by aggregating the 4-digit 
categories with weights consisting of the 1963 
exports of each country. The export price in- 
dexes and ratios of export to domestic price 
changes were prepared in an analogous way. 
The series are presented in Table 1. 

While changes in export and domestic prices 
are closely related, export prices fluctuate more 
widely both for U.S. machinery and transport 
equipment (SITC 7) and for German manu- 
facturing as a whole (SITC 5--8). This is indi- 
cated by the fact that the coefficient for domestic 
price is always above one in bivariate equations 
when the export price is the dependent variable, 
but the coefficient for export price is below one 
in equations when the domestic price is the 
dependent variable. In the case of U.S. ma- 
chinery and transport equipment, for example, 
the coefficient for domestic price in the expart 
price equation was 1.32 while the coefficient 
for export price in the domestic price equation 
was .69. 

For both U.S. machinery and transport equip- 
ment and German manufactures as a whole, 
changes in foreign prices affect both export and 
domestic prices, as can be seen in equations 
(1) through (4). We found little relation be- 
tween exchange rate changes and prices except 
for one unexpected negative coefficient for the 
lagged exchange rate change on German domes- 
tic prices. The effect of foreign price changes 
on both U.S. and German prices was substan- 
tially larger for export than for domestic prices, 
confirming the second step of the price sequence 
described above. 


®These equations, and all others in the paper, are 

with variables in the form a. 100. In 
0 

equations (1) through (4) U.S. and German unit labor 

costs in manufacturing are included to reflect changes in 

domestic cost conditions which affect both export and 


domestic prices. 


arithmetic, 
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TABLE I—U.S., U.K., AND GERMAN Domestic Prices, U.S. AND GERMAN Export Prices, U.S. AND GERMAN 
Export / DOMESTIC PRICE RATIOS 
































(1963 = 100) 
SITC 7 SITC 5-8 
Export/ 
Export Domestic 
Domestic Prices Export Prices Export/Domestic Prices Price Price 
U.S. Germany U.S. Germany U.S. Germany Germany Germany 
($)" U.K. (£) (DM) ($)" (DM) ($) (DM) (DM) (DM) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
1953 85.7 NA 87.9 85.4 99.6 
1954 85.9 82.1 85.9 85.3 99.3 91.7 103.9 
1955 86.0 84.5 85.9 85.2 99.1 93.9 105.5 
1956 89.6 88.1 87.8 88.1 98.3 95.9 105.8 
1957 93.8 91.7 90.3 92.3 98.4 97.6 105.1 
1958 95.6 94.0 91.2 94.0 94.0 98.3 103.0 98.1 104.6 
1959 97.9 94.6 90.5 96.0 94.1 98.1 103.9 97.4 104.4 
1960 98.5 95.2 91.9 97.4 95.4 98.9 103.4 98.8 104.8 
1961 98.6 97.4 94.4 97.7 97.4 99.1 102.6 99.5 _ 102.7 
1962 99.8 98.7 99.3 99.2 99.2 99.4 100.0 100.0 100.6 
1963 100.0 100.0 100.0 . 100.0 100.0 100.0 100.0 100.0 100.0 
1964 101,5 101.9 101.6 101.4 101.4 99.9 99.7 102.4 100.8 
1965 103.5 104.7 104.5 102.6 104.4 99.1 99.9 105.1 100.4 
1966 107.7 106.7 107.7 103.8 107.2 96.4 99.5 107.3 99.7 
1967 110.8 108.0 107.6 107.3 108.1 96.8 100.5 107.3 100.3 
1968 114.8 111.8 107.5 110.9 107.7 96.6 100.1 106.2 99.2 
1969 118.7 114.8 109.3 115.2 109.1? 97.1 99.5" 107.22 99.4 
1970 124.3 124.0 117.9 120.4 117.6 96.9 99.5 115.6 100.2 
1971 129.9 135.7 127.0 125.4 125.7 96.5 99.1 120.6 98.9 
1972 133.2 144.1 133.0 128.9 130.7 96.8 98.3 123.8 97.8 
1973 137.1 153.4 139.8 134.2 137.4 97.9 98.4 132.8 98.4 
1974 154.0 184.4 153.9 154.4 149.1 100.3 97.0 155.3 98.9 
1975 170.6 NA NA 180.4 105.7 











Sources: Col. (1). BLS Wholesale Price Data for individual items in 4-digit SITC subgroups matching Col. (4), with 


U.S. export weights. 


Col. (2). Calculated by U.K. Board of Trade (later Division of Trade and Industry) from detailed price data with U.K. 
export weights for 1972-74, OECD export weights for 1953-71. 
Col. (3). Detailed German price series aggregated by NBER with German export weights. 


Cols. (4) and (5). Detailed export price series from Kravis and Lipsey (1971) and BLS (U.S.) and Federal Statistical 


Office (German) weighted by NBER with U.S. and German export weights. 


Cols. (6) and (7). Ratios of detailed export to domestic price series, weighted by NBER with U.S. and German export 


weights. 


Col. (8). Calculated from detailed German export price series, from Kravis and Lipsey and Federal Statistical Office, 


aggregated by NBER with German export weights. 


a 


Col. (9). Calculated from export/domestic price ratios, for 4—digit SITC subgroups and aggregated by NBER with ~ 


German export weights. 
"Excluding SITC 722.1 and 729.3. 
’Three percent export tax removed from price. 


(1) EXPUS = 46,3 + .286 ULCUS 
(2.92) (2.44) 


+ 460 DOMUK 
i (4.04) 


+ .018 DOMUK (— 1) 
(.13) 


— .099 XR$/£ 


(1.22) 


+ 127 XR$/E£(-1) 


(1.67) 
R? = 


93 


DW = 2.22 
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(2) DOMUS = 53.7 + .263 ULCUS equations (3) and (4) to all manu- 
(2.90) (1.92) facturing. 
All equations refer to the period 1953, 
i ial 1954, or 1955 to 1974. Figures in 
1) parentheses are ¢ = ratios. 
ii A n I. There is Some Evidence that the 
Export/Domestic Shipment Ratio and the 
~ .074 XR$/£ Export/Domestic Price Ratio Move 
(.78) Together . 
— .089 XR$/£(—1) As is implied by the stronger impact of for- 
(1.00) eign price changes on export prices than on 
— = domestic prices, the ratio of export to domestic 
° DETRE N Seite prices changed over time in both the United 
(3) EXPGE = —14.7+ .423 ULCGE States and Germany. The range of variation in 
(.28) (2.82) the ratio was 9.7 percent for U.S. SITC 7, 
+ 710 DOMUS 7.0 percent for German SITC 7, and 8.1 percent 
(2. 56) for German manufacturing as a whole. 


Changes of less than 10 percent in the export/ 


— .054 DOMUS (—1) domestic price ratio over a twenty-year period 


(.12) may not seem to be very large, but when account 
+ .071XRDM/R is taken of profits/sales ratios (about 4 percent 
(.67) in 1970 for the U.S. corporations roughly ap- 
— 012 XRDM/$(—1) proximating SITC 77), such swings in the rela- 
(.05) tive prices of export and domestic sales imply 
= large shifts in the relative profitability of exports 
= R? = .88 DW = 1.83 and domestic sales. We should expect to sez at 
(4) DOMGE = 55.1 + .502 ULCGE least the more notable changes in the export/ 
(1.84) (5.77) domestic price ratio associated with correspond- 
: ing changes in exports relative to domestic 
+ .356 DOMUS shipments. 
(2.21) Both the U.S. and German records give some 
— .222 DOMUS í- 1) support to these expectations. For U.S. ma- 
(.82) chinery and equipment, the export/domestic 
+ .093 XRDM /$ price ratio (1963 = 100) fluctuated within a nar- 
(1.49) row range (96.4 to 97.7) between 1953 and 


1972, and there is little evidence of any assacia- 
tion between this ratio and the export/shipment 
i ratio.’ Beginning in 1972, however, the export/ 
R?=.94 DW=1.82 domestic price ratio rose sharply (to 105.7 in 


EXPUS, EXPGE, DOMUS, and DOMGE 1975), and the export/shipment ratio also in- 
=U y and German Bion eid dorés- creased to new levels (from 9.7 percent in 1972 


tic price indexes. 
ULCUS and ULCGE = U.S. and German TThe 4 percent refers to the ratio of net income before 
y ; i fa . tax to sales; after tax income was less than 2 percent of sales 
unit labor costs in mana acturing: (Statistics of Income, 1970: Corporate Income Tax Re- 
DOMUK = U.K. domestic price index. turns, p. 18, Industries 25 through 28). 
XR$/£ = U.S. exchange rate in $ per £. ®Exports and shipments of machinery and transport equip- 
= ; ment from various issues of the Survey of Current Business, 
ARDM | $= German exchange rate in LM Foreign Commerce and Navigation of the U.S.: 1965 
fa per $. (Bureau of the Census), and U.N. Commodity Trade 
Equations (1) and (2) refer to SITC 7; Statistics. 


— .279 XRDM/$(—1) 
5 (2.18) 


` 
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to 17.2 percent in 1975). Perhaps sellers require 
large changes which seem likely to persist 
before they are led to reorient their marketing 
activities. 

The German data for all manufacturing are 
dominated by trend. However, when the export/ 
domestic price ratio was above its trend the 
export/domestic shipments ratio also tended to 
be above its trend, and the years when both were 
below the trend also tended to coincide (see 
Figure 1).° The relationship between the devia- 
tions of the series from their straight line trends 
is as follows): 


(0.09) (3.09) 
r= 30 DW=1.27 


where X/O is the deviation from trend of the 
ratio of manufactured exports to manufactures 
output and Px /Pp is the deviation from trend of 
the export/domestic price ratio. We thus have 
some confirmation of step 4 of the sequence 
described earlier. 

IV. Changes in the Export/Domestic Price 
Ratio Appear to be Related to Changes in 
Exchange Rates and Foreign Prices 

A useful working hypothesis about the rea- 
sons for the changes in the export/domestic 
price ratio and in the export/shipments ratio is 
that they are to be found in the differences be- 
tween domestic cyclical conditions and those 
prevailing abroad. In addition, there will be 
secular influences affecting particular products 
or product sectors as comparative advantages 
change; an industry’s export/domestic price 
ratio may, for example, decline during the 
period of rapid expansion in foreign markets. 

We use relative (foreign to home) price move- 
ments as a means of summarizing relative 
cyclical and secular conditions. For this pur- 
pose we compare foreign countries’ domestic 
prices with U.S. domestic prices for the same 
groups of products, and we refer to the resulting 


‘Exports from various issues of Statistisches Jahrbuch 
fur die Bundesrepublik Deutschland and Wirtschaft und 
Statistik, Statistisches Bundesamt, Wiesbaden; manu- 
facturing output from various issues of U.N. Yearbook 
of National Accounts Statistics. 
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ratio as the ‘‘relative’’ rate of inflation. The 
rationale is that we regard the changes in domes- 
tic prices as measures of the pressures of de- 
mand against resources, which we can use to 
test our hypothesis about the nature of the causes 
of changes in the export/domestic price ratio. 

Expansion abroad relative to that at home 
should raise the home country’s export/ 
domestic price ratio with varying lags depend- 
ing upon the extent of unused capacity at the 
start. Relative expansion at home should have 
the opposite effects. 

Although the relative rates of inflation mea- 
sure the relative pressures on resources at home 
and abroad, the impact of these relative pres- 
sures on the home country’s export/domestic 
price ratio cannot be fully assessed unless 
account is taken also of changes in exchange 
rates. A depreciation of the home currency, 
for example, should have the same effect on 
the ratio as a uniform increase in all foreign 
prices relative to home prices. 

Equations (6) and (7) explain changes in the 
U.S. export/domestic price ratio for machinery 
and transport equipment by changes in foreign 
rates of inflation relative to U.S. rates and by 
changes in U.S. exchange rates relative to each 
currency.!® Since the exchange rate variable 


EXPUS 


DOMGE 
(6) DOMUS 


= 93.7 + .015 DOMUS 


(10.01) (.14) 


DOMGE(~—1) 


-111 DOMUS 


(1.04) 


+ .014 XR$/DM 
(.30) 


+ .142 XR$/DM(—1) 
(3.07) 


R?=.32 DW=1.80 


Since the U.S. domestic price index is in the denom- 
inator of both the export/domestic price ratio and the rela- 
tive rate of inflation, the coefficient of the latter may be 
positively biased if there are errors in the U.S. domestic 
price measure. It is clear, however, from equations (1) 
through (4), relating export prices to foreign prices and 
domestic prices to foreign prices, that any such bias is not 
the main reason for the positive coefficients in equa- 
tions (6) and (7). 


s 


\} 


r~ 
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Exports / Shipments 


NY 
Exports 
Shipments 
(~>) 


—4.0 
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FIGURE |. GERMANY, ALL MANUFACTURING: DEVIATIONS FROM TREND OF EXPORT /DOMESTIC PRICE RATIO 
AND DEVIATIONS FROM TREND OF RATIO OF EXPORTS TO TOTAL SHIPMENTS 
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16 Export Price 
L4 Domestic Price 
(a) 
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8 
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Â 
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~8 
~1.0 
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1954 °55 '56 °S7 °58 °59 60 ’61 °62 °63 
EXPUS DOMUK 
1) = 73.4 + 320 
DOMUS (5.71) (2.78) DOMUS 
DOMUK(—}) 
~ 262 2 
(1.60) DOMUS(-—1) 
DOMUK(—2) 
+ 226 AANT 
(1.71) DOMUS(—2) 
— .010 XR$/£ 
(.15) 
— .108 XR$/£(—1) 
(1.64) 
+ .098 XR$/£(—2) 
(1.37) 
R?=.40 DW=1.76 


XR$/DM and XR$/£= U.S. exchange 


rates in terms of dollars per DM and 
per £. 


in the equations is the change in price of foreign 
currency, the effect of a U.S. devaluation is 
in the same direction as that of a rise in foreign 
prices. Our expectations therefore are that the 
coefficients of both independent variables will 
be positive. It can be seen that the German 
influence on the U.S. export/domestic price 
ratio was mainly through exchange rate 
changes; indeed, the only significant coeffi- 
cient is that for the exchange rate with a one 
year lag. The U.K. influence, on the other 
hand, was through the relative rate of inflation, 
most strongly on a current basis. These dif- 
ferences call attention to an important differ- 
ence in the economic history of the U.K. and 
Germany during this period which is sum- 
marized in the following figures: 
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1969/55 





United United 
Germany Kingdom States 








Industrial prices 


(own currency) 120.8 136.4 122.6 
Exchange rate 

($/foreign currency) 107.0 85.6 — 
Industrial prices ($) 129.3 116.8 122.6 





German and U.S. rates of inflation were very 
similar, but there was a large rise in the price of 
the DM, which meant that the exchange rate 
change accounted for all of the rise in German 
prices in dollars relative to U.S. prices. U.K. 
inflation was more rapid than that of either the 
United States or Germany, but the price of the 
£ fell, largely offsetting the rapid inflation with 
respect to the United States at least. Thus in 
comparing the U.K. and the United States we 
have large and offsetting changes in relative 
inflation and exchange rates, while the com- 
parison between Germany and the United States 
is entirely a story of exchange rate changes. 
That is probably the explanation for the lack of 
significant German price coefficients in the 
U.S. equation and the significance of the U.K. 
price coefficients. Also it must be borne in 
mind in assessing the relatively low explanatory 
power of the equations that each seeks to explain 
the change in the U.S. export/domestic price 
ratio in terms of the events in a single foreign 
country, whereas it is the events in a large num- 
ber of other countries that are involved. The 
same point applies to the equations for the 
German export/domestic price ratio presented 
below. 

Similar relations for the German export/ 
domestic price ratio for all manufactures 
vis-a-vis U.S. and French inflation rates and 
exchange rates are shown in equations (8) 
and (9).14 


"Since for Germany we have the export/domestic price 


ratio for all manufacturing, we have simply used the whole- 
sale industrial price indexes of France and the United 
States vis-à-vis that of Germany to form measures of 
relative inflation. A similar equation using U.K. prices 
showed no significant relationship. 


1974/69 1974/55 
United United United United 
Germany Kingdom States Germany Kingdom States 
144.2 163.4 145.1 174.2 222.8 177.9 
151.7 97.9, _ 162.3 83.8 — 
218.8 160.0 145.1 282.7 196.9 177.9 
EXPGE DOMUS(—1) 
(8) n = 72.8 + .276 RAWOE TY 
DOMGE (7.47) (3.16) DOMGE(~1) 
— .007 XRDM/$(-— 1) 
(.17) 
R?=.31  DW=1.77 
EXPGE DOMFr 
9) = = 101.3 + .052 ———_— 
DOMGE (5.69) (1.11) DOMGE 
DOMFr(-1) 
+ .098 ——-_ s 
(1.71) DOMGE( 1) 
— 179 DOMFr{—2) 
(2.67) DOMFr(—2) 
+ .045 XRDM/Fr 
(.92) 
— .054 XRDM /Fr(—1) 
(1.09) 
+ .021 XRDM /Fr(—2) 
(.52) 
R?=.51 DW=2.26 


EXPGE/DOMGE = German export/do- 
mestic price ratio. 

DOMUS/DOMGE, DOMFr/DOMGE = 
U.S. and French rates of inflation rela- 
tive to that of Germany. 

XRDM/$, XRDM/Fr = German exchange 
rates in terms of DM per $ and French 
franc. 


The relative rates of inflation have the larger 
impact in both cases, with a one-year lag for 
the United States, and with a mixture of current 
and lagged effects for France. There is a hint 
(in the French equation and in unpublished 
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U.S. equations)—-in the form of the negative 
coefficients for the relative rate of inflation 
lagged two years—of what we would expect 
a priori, namely that the change in the export/ 
domestic price ratio is eventually likely to 
reverse itself.!? 

These equations relating foreign price 
changes to the export/domestic price ratio 
reinforce the earlier finding that the effects 
are stronger on export than on domestic prices. 

V. Conclusions 

In general, we find that commodity markets 
for manufactured goods are sufficiently tied 
together that a rise in an important country’s 
price level lifts foreign prices, sometimes im- 
mediately and sometimes after a year or so. 
However, there is no one to one correspondence 
of price changes between the major industrial 
countries. Furthermore, export prices can and 
do differ from domestic prices of the same or 
closely competitive goods. A consequence is 
that a country’s response to foreign price 
changes, if they are large and persistent or if 
trade is very important, includes not only 
effects on export and domestic prices but a 
stronger impact on export prices. The variabil- 
ity of the export/domestic price ratio provides 
an incentive for a shift between export and 
domestic sales and adds an element of elasticity 
to the supply curve for exports which cushions 
the impact on domestic prices of foreign infla- 
tion. An implication is that an individual coun- 
try can have domestic price increases which are 
not fully reflected in its export prices, that 
the export prices of the inflating country need 


This assumes that the long-run elasticities of both 
export supply and domestic supply are greater than the 
short-run elasticitizs. Thus either export prices will even- 
tually move towards domestic prices, or domestic prices 
towards export prices, or both. 
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not be matched by or restricted to the increased 
export prices of other countries, and that any 
consequent increase in export prices in other 
countries need not lead to an equivalent increase 
in their domestic prices. A more general infer- 
ence of the resulting flexibility in the links 
between national price systems is that a degree 
of freedom exists in domestic economic policies 
in an interdependent world that has not gen- 
erally been taken into account. 
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A “Monetarist” Analysis of the Generation and 
Transmission of World Inflation: 1958-71 


By MICHAEL PARKIN* 


A widely accepted definition of inflation is 
that it ‘‘is a process of continuously rising 
prices, or equivalently, of a continuously fall- 
ing value of money’’ (David Laidler and Mi- 
chael Parkin, p. 741). An important observa- 
tion suggested by this definition is that, in a 
world with one money, or equivalently with 
many monies linked to a single monetary stand- 
ard via fixed exchange rates, there is one rate of 
inflation. Of course, index numbers may be 
computed for subaggregates of goods and ser- 
vices, some of which refer to particular geo- 
graphical areas—countries—but rates of change 
in these indices do not measure inflation. Rather 
théy measure a mixture of inflation and relative 
price changes. This observation has important 
implications for the analysis and explanation of 
inflation during the last two decades, for the 
period from the middle 1950’s to 1971 was 
characterized by a single monetary standard! 
and hence only one inflation rate has to be 
explained. This paper attempts to explain that 
inflation rate. It contains no new theoretical 
ideas and no new empirical results. Rather it en- 
capsulates in a short space the key results which 
have emerged from the by now large volume of 
work on the explanation of inflation in the fixed 
exchange rate world and attempts to identify the 
major questions which head the agenda of fu- 
ture research. 


*University of Western Ontario. I am grateful to George 
Zis for countless hours of discussion on the subject of this 
paper over several years and to Robin Bade, Peter Howitt, 
and David Laidler for comments on an earlier draft. 

There were only six changes in exchange rates among 
the major currencies between 1956 and 1976; the revalua- 
tions of the D-Mark in 1961 and 1969 and the Dutch 
Guilder in 196], and the devaluations of the French Franc in 
1958 and 1969 and of Sterling in 1967. 
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I. World Average Inflation in the Fixed 
Exchange Rate World: 1958-71 

In a world? with one monetary standard and 
one rate of inflation the explanation of inflation 
must be sought at the level of the world econ- 
omy rather than at the national level. To study 
inflation at the world aggregate level is to fol- 
low a tradition begun by Jean Bodin, and David 
Hume and recently popularized by Robert A. 
Mundell and Harry G. Johnson (1972).? How- 
ever, it in no way forces onto the analysis a 
monocausa! ‘‘monetarist’’ explanation of in- 
flation as presented in those earlier world aggre- _ 
gate analyses. On the contrary, it provides the 
simplest possible environment, that of a closed 
economy, for developing an entirely eclectic 
framework within which to discriminate among 
competing hypotheses on the causes of inflation. 

Such a framework was developed in Mal- 
colm R. Gray and Michael Parkin. The frame- 
work combines three interacting propositions 
which are capable of embracing.all views on 
the generation of inflation. First, the rate of 
inflation is influenced by inflation expectations, 
excess demand and a variety of cost-push fac- 
tors (including direct wage and price controls); 
secondly, inflation expectations respond to the 
history of inflation and to expectations of the 


*The ‘‘world’’ here is the aggregate of countries which 
(ignoring the minor exceptions noted above) maintained a 
fixed exchange rate with the U.S. dollar and full conver- 
tibility. The ‘‘world’’ as used in much of the empirical work 
to be reported below is the ‘‘Group of Ten,” i.e., Belgium, 
Canada, France, Germany, Italy, Japan, The Netherlands, 
Sweden, United Kingdom, and United States. 

3Recent contributions which have also taken a world 
aggregate view are: Johnson (1975),. Arthur B. Laffer and 
David I. Meiselman, Laidler and A. R. Nobay, Parkin and 
George Zis, eds. (1976 a,b), Edward S. Shaw, Alexander 
K. Swoboda (1975b), Ronald L.Tiegen, and H. Joannes 
Witteveen. For an excellent doctrinal history on the ap- 
proach see Jacob Frenkel. 
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eee of the exogenous variables which 
are believed to cause inflation; thirdly, excess 
demand is determined by the money supply, fis- 
cal policy, and the behavior of the actual and 
expected price level. This eclectic view special- 
izes to a variety of extreme positions by assum- 
ing some of the potential interlinkages to be ei- 
ther weak or absent. Two such extremes are 
worth singling out: ‘‘cost-push’’ and ‘‘mone- 
tarist.” 

The *‘cost-push’’ extreme denies the connec- 
mtion between excess demand and the rate of 
“inflation but accepts the other propositions. It 

also adds a fourth proposition namely that the 
money supply is endogenous and passively re- 
sponds to movements in prices and aggregate 
excess demand. Thus, on this extreme view, 
inflation is caused by cost-push factors while a 
passive monetary policy ensures that real output 
does not decline (or not often) so that the push 
factors come through in both the inflation rate 
and the monetary expansion rate. Further, on 
this view, the way to control inflation is to at- 
tack it at its supposed source with direct con- 
trols on wages and prices, preferably in an in- 
™temationally synchronous fashion. 

The “‘monetarist’’* extreme view emphasizes 
the role of excess demand and inflation expecta- 
tions (the latter with a coefficient of unity) as 
the sole proximate determinants of systematic 
movements in the rate of inflation with push 
factors affecting (at most) the detailed timing of 
random (zero mean) movements in its rate. 
Inflation expectations, however formed, will, in 
a. steady state, line up with the actual rate of 
inflation. Finally, excess demand depends only 

__on the behavior of the money stock, fiscal pol- 
icy being unimportant, and further, aggregate 
excess demand is homogeneous of degree zero 
in the money stock and actual and expected 
prices. The policy implication of this view is 
that control of the money supply is both neces- 
sary and sufficient for the control of inflation 


41 do not want to devote any space to defending this defi- 
nition of ‘tmonetarist.'’ For an extensive discussion of this 
and related issues, see Jerome L. Stein. 
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and that the abandonment of money supply con- 
trol in favor of aiming for a target real output 
level, other than zero excess demand, will lead 
to explosive price level and money supply be- 
havior. 

Empirical work on the world aggregate 
(Group of Ten—G-10) economy enables a start 
to be made in discriminating between these two 
extremes (and amongst the many intermediate 
eclectic positions embodied in the three general 
propositions) stated above. On price setting and 
expectations formation at the G-10 level, Nige! 
Duck, et al. estimated equations of the standard 
form: 


(1) Ap = ox.- + Ap + u 


where p is the price level (in natural loga- 
rithms), x is proportionate excess demand (mea- 
sured as the deviation from trend of the loga- 
rithm of real output), r denotes a time lag, e 
denotes expectation, A is the first difference op- 
erator, u is an error term, and œ and 6 are posi- 
tive parameters. 

If the estimated value of a in equation (1) is 
not significantly different from zero and if there 
are large systematic errors in prediction (large 
variance and temporal dependence in u), then 
there is a presumption in favor of the ‘‘cost- 
push” extreme. If, alternatively, œ is signifi- 
cantly nonzero, 6 is not significantly different 
from unity and u does not display systematic 
autocorrelation, then the ‘‘monetarist’’ extreme 
is not rejected. Using a Box-Jenkins ARIMA 
procedure to estimate the forecasting scheme to 
generate Ap*, equation (4) below, Duck et al. 
report the following results using quarterly 
data, 1956-71 for G-10 (t-statistics in parenthe- 
ses):5 


5For full details of data sources and methods, and estima- 
tion procedures, see Duck et al. (1976). The results reported 
here are not the best fitting but the simplest reported by 
Duck et al. A more complex expectations scheme than that 
embodied in equation (4) gave even better results in the 
price equation. 
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(2) Ap = 0.500 + 0.204x_, + 0.814 Ap? 
[1.23] [3.58] [6.88] 


R? = 0.533 D.W. = 2.144 


(3) Ap = —0.100 + 0.184x_, + Ap? 
{0.72] [3.31] 


R? = 0.513 D.W. = 2.188 
F = 2.465 


(4) Ap? = 0.309 Ap- + 0.691 Apf 
[3.22] (7.19] 


R? = 0.378 


Equation (3) imposes the restriction that the co- 
efficient on Ap? is unity and the reported F is 
that associated with the test of the hypothesis 
that the restriction is true. That restriction can- 
not be rejected at the 5 percent level, nor can 
the hypothesis of no first order autocorrelation; 
nor further can the hypothesis that the coeffi- 
cient on x_, is nonzero. Taking all these tests 
together, it is clear that equations (2)—(4) imply 
the rejection of one aspect of the ‘‘cost-push’’ 
extreme view and to the nonrejection of the 
‘“*monetarist’’ extreme view. 

On the determination of excess demand, two 
things need to be established, the properties of 
the world demand for money function and the 
determinants of the world money stock. If there 
exists a stable world aggregate demand function 
for real balances, then one further aspect of the 
‘*monetarist’’ extreme position cannot be re- 
jected. If, further, it can be shown that the di- 
rection of causation runs from money to prices 
and not vice versa, then the ‘‘cost-push’’ view 
has to be rejected as failing every test which 
may confront it while the ‘‘monetarist’’ posi- 
tion stands, pending the specification and per- 

, formance of yet more searching tests. 

Gray et al. (1976) estimated demand for 
money functions for G-10 of the following 
form: 


(5) (m* — p)=k+ By + yr 


(6) A(m — p) = O[(m* — p) 
— (m~ ~ p-)]+u 


where mm is the natural logarithm of the nominal 
money stock, r is the rate of interest, an * 
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denotes desired, and the following sign restric- 
tions apply to the parameters; 8 > 0, 0=90> 
1, y =0. Gray et al. report the following esti- 
mates of the parameters in (5)—(6) on quarterly 
G-10 data® for 1957-71 (ratios of asymptotic 
standard errors to parameters in parentheses) 
k=2.20 B=0.53 0= 0.42 
[13.92] [25.24] [5.45] 


with R? = 0.986. 


These parameters were estimated by imposing y, 
= 0 and a parameter of first order autocorrela- 
tion p = 0. Freely estimating these parameters 
changes the estimated values of k, 8 and @ only 
slightly and the hypothesis that y and p take on 
the extreme values imposed cannot be rejected 
at the 95 percent level. Further, a permanent in- 
come formulation was rejected in favor of that 
reported above. However, it is worth noting 
that permanent income and partial adjustment 
can only be discriminated between.on the basis 
of error structures and so the above results 
might alternately be interpreted as representing 
a permanent income demand for money func- 
tion. Thus, the hypothesis that there exists a sta-~ 
ble world demand function for real balances 
which is interest inelastic cannot be rejected by 
the data for this period.” These results imply 
that one further aspect of the monetarist posi- 
tion cannot be rejected and that the world ag- 
gregate effect of national fiscal policies is pri- 
marily on real interest rates and not on output 
and prices. 

The last remaining matter which needs atten- 
tion before the ‘‘cost-push’’ extreme can be 
completely disposed of concerns the direction 
of causation. It remains a possibility that infla- 
tion is caused by some (exogenous to the 
model) cost-push factors with money passively 
responding to inflation. If that is the case, equa- 


®For full details of data sources and methods, and estima- 
tion procedures, see Gray et al, The m variable is narrow, 
M1, money; income is real GNP aggregated over G-10 with 
quarterly data based on linear interpolation of annual data 
and the interest rate is that on Eurodollars. 

Splitting the data period between the (overlapping) first 
and last 40 observations reveals considerable structural sta- 
bility although, for the last 40 observations, the interest rate. 
does become significantly nonzero; its coefficient estimate 
is -.034 with an asymptotic standard error of 0.016. 
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tion (2) or (3) has to be interpreted as determin- 
ing excess demand in a manner analogous to 
that suggested by Irving Fisher, and, given that 
level of demand and exogenously given rate of 
inflation, the demand for money function deter- 
mines the money stock. This reverse causation 
story immediately runs into a difficulty given 
the time lags involved in (2) and (3). It is excess 
demand lagged one quarter which is best corre- 
lated with the difference between actual and ex- 
pected inflation. Thus, for the reverse causation 
= story to make sense it would have to be argued 
that excess demand during the current quarter is 
caused by a discrepancy between acutal and ex- 
pected inflation which is not revealed until the 
next quarter. The timing makes life difficult for 
those who embrace the Fisher aggregate supply 
interpretation of the relation between excess 
demand and unanticipated inflation. It is also 
probably enough to discredit the reverse causa- 
tion cost-push view. If it is not, there is yet a 
further body of evidence which goes against it. 
Hans Genberg and Alexander Swoboda (1975), 
using the test suggested by Christopher A. Sims 
show that ‘‘changes in the world money stock 
` have, on the average preceded changes in both 
world income and the world price level during 
- the last decade and a half.’’® 
If the above results are brought together, they 
constitute a simple, yet complete model of the 
_ determination of the rate of inflation and the 
level of real output. The basic structure, re- 
peated here for convenience is: 


(7) Ap = ax_, + Ap® 

_ (8) Ap® = MAp-1+(1 — A) Ape, 
(9) A(m — p) = 6[(k + By) ~ (m1 — p~) 
(10) y=y*+x 


where all the variables are as already defined 
and where y* is the natural logarithm of ‘‘full 
employment” real output.® Solving these equa- 


8Genberg and Swoboda (1975, p. 21). 
~~ *Models with similar structures and properties to this 
have been suggested by Laidler (1973) and John Van- 
derkamp. 
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tions for Ap and x gives the following:?° 
a 
(11) Ap -( a= 5) Ap... — 


|: z ag ao er J Ap-s 





- ga" — A)( = 0) Aps 
Q Q 
+ 6B Am mA aB 
(2 — à — 0) Ams 
+ ag ~ d)U — 6) Ams 
(12) x (2 a) |: 8 
(2-8) x2 — ggl A) 
(1 -- O)x-g + a Am 
2—8 
ai ap ) Ams 


Given the particular values of a, B, A, @ 
reported above, these two third-order difference 
equations generate a stable cyclical approach to 
the steady states (ignoring Ay*) of x* = 0 and 
Ap* = Am with heavily damped cycles the 
period of which is twenty-four quarters. How- 
ever, for a variety of reasons,!! the equations 
are not suitable for a direct simulation test and 
probably would not track the history of p and x 
in a very close manner if dynamic simulation 
were performed. Nevertheless, the structural 
equations estimated do make it impossible to 
reject the basic ‘‘monetarist’’ explanation of 
world average inflation and do provide a set of 
simple reduced-form equations for prices and 
output which qualitatively have properties 


Equations (11) and (12) are different from those re- 
ported in Parkin (1976). The equations here are correct and 
those in my earlier paper contained an error in the specifica- 
tion of the demand for money function which lead to aa 
error in the difference equations. 

UThe key reasons for this are that y in the reported 
demand for money function was based on annual national 
income accounts with quarterly data obtained by linear in- 
terpolation while x in the price equation was based on devia- 
tions from trend in a quarterly G-10 industrial production 
index. These inconsistencies are being adjusted in work cur- 
rently underway. 
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which the world clearly displays. Full employ- 
ment (x = 0) and proportionality of inflation to 
money supply growth (Ap = Am) are only 
steady state properties of the model advanced 
and any change in the rate of monetary expan- 
sion will be accompanied first by a change in 
the level of real economic activity and sub- 
sequently by a change in the inflation rate. 
` The discussion so far has treated the money 
supply as given and not enquired into the 
process whereby it is generated. Addressing 
this matter, Parkin et al. (1975) developed a 
simple model of the world money supply and, 
based on quarterly G-10 data from 1961 to 1971 
concluded that there existed a stable, interest 
inelastic relation between the world money 
stock and the world monetary base, the latter 
defined as the sum of national monetary bases, 
with a secular increase in the broad money mul- 
tiplier which they attributed to a gradual adjust- 
ment process in working off excess reserves. 
They also suggested that, up to 1968, the 
growth in domestic credit had been the main 
source of base growth but that after 1968, the 
growth of international liquidity began to domi- 
nate. However, they suggested that the relation 
between international reserves and total world 
base money was weak and therefore not exploit- 
able for purposes of world monetary control. 
More recent work makes it necessary to re- 
evaluate and modify some of these conclusions. 
First, Swoboda (1975a) and Genberg and Swo- 
boda (1976) show that there is an asymmetry in 
the effects of United States base and ‘‘rest of 
world’’ base on the world money supply arising 
from the fraction of reserves which the rest of 
the world holds as deposits with U.S. commer- 
cial banks and U.S. treasury bills as opposed: to 
deposits with the Federal Reserve Banks. This 
makes U.S. base a ‘‘super-high-powered’’ 
money and predicts a larger multiplier effect of 
U.S. base on the world money stock than the 
bases of other countries. Empirical work per- 
formed by these authors confirms their proposi- 
tion. Secondly, the connection between interna- 
tional liquidity and the world money supply has 
recently been thoroughly investigated by H. 
Robert Heller. He shows that there is a well de- 
termined distributed lag relation between these 
two variables with changes in liquidity clearly 
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preceding changes in the world money supply. 
The tentative conclusion which emerges from 
these studies is that the growth in the world 
money supply has been dominated by, though 
not completely determined by, the growth of in- 
ternational liquidity and that the growth of U.S. 
base money has been a key contributor to that 
liquidity and warld money supply growth. 


H. National Price Levels and the 
International Transmission Process 

There are two basic hypotheses concerning 
the international transmission of inflation under 
fixed exchange rates both of which have been 
attributed to Hume. One is that the law of one 
price has no respect for national boundaries, 
hence, any discrepancies between prices of sim- 
ilar goods in different countries will quickly 
be arbitraged away ensuring equality of prices 
and of rates of price change across countries. It 
is recognized that measured rates of inflation do 
differ but suggested that such differences are at- 
tributable to trend changes in relative prices 
arising from different underlying productivity 
growth rates. Given a national rate of inflation 
arising from arbitrage, payments balances will 
ensure that the exogenous world money supply 
is distributed (endogenous) to each country to 
validate its price level behavior. There is an im- 
portant variant of this hypothesis of the interna- 
tional transmission mechanism which separates 
traded from nontraded goods and has interna- 
tional arbitrage equalizing traded goods prices 
only with competitive labor and domestic goods 
markets bringing the inflation rates of wages 
and nontraded goods prices into alignment with 
(but not in general to equality with) the world 
rate of inflation. (See especially G. Edgren, K. 
O. Flaxen and G. E. Ohdner, and Parkin 1972, 
1974.) 

The second mechanism is one which has a 
rise in the world inflation rate leading to a fall in 
the relative domestic price level which gener- 
ates excess demand and a balance of payments 
surplus. The excess demand and the money 
supply growth induced by the balance of pay- 
ments surplus generate a process of rising do- 
mestic prices which continues until equilibrium _ 
has been restored. A variety of alternative 
domestic transmission mechanisms are compat- 


iv 


VOL. 67 NO. 1 


ible with this international transmission mecha- 
nism including those of the Keynesian-Phillips 
curve and the mechanical quantity theory. (See 
William H. Branson.) 

The two international transmission mecha- 
nisms of inflation are clearly not mutually ex- 
clusive and a more general formulation would 
combine them. The simplest way of doing this 
is to adapt the standard expectations-augmented 
excess-demand model of price determination to 
the open fixed exchange rate economy. This has 
been done in a series of papers by Rodney Cross 
and Laidler, Laidler (1976), Franco Spinelli, 
Andrew Horseman, and Parkin et al. (1976). 
These studies postulate that domestic prices 
respond to domestic demand and to the ex- 
pected rate of infiation where the latter variable 
is dependent not only on the history of domestic 
but also of world inflation. If the pure arbitrage 
story is a good approximation to the world then 
domestic excess demand will be unimportant in 
determining domestic price change, and world 
inflation will be the only influence on inflation 
expectations. If the other transmission mecha- 
nism is the only relevant one then domestic 
excess demand and inflation expectations based 
only on domestic considerations will dominate 
and world inflation will have no important sepa- 
rate influence on the domestic inflation rate. 

The broad consensus of the empirical work 
performed and reported in the studies cited 
above is that neither extreme is an adequate 
simplification and that there are elements of 
both in the generation of national price level 
movements, at least as far as quarterly and an- 
nual averages are concerned. Over longer time 
averages, the arbitrage process seems much 
stronger (see Genberg, 1976) and no studies are 
available which suggest that foreign prices can 
be ignored when explaining price movements in 
open economies. 

Those studies which have permitted expecta- 
tions of world inflation as well as of domestic 
inflation to have a direct effect on domestic 
inflation have an important implication for in- 
ferences concerning the existence or otherwise 
of a long-run tradeoff between inflation and 
unemployment at the national level. The domi- 
nant finding of the studies just cited is that no 
long-run tradeoff exists. Parkin and Graham 
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Smith show that earlier studies which did dis- 
play a long-run tradeoff can be reconciled with 
those that do not by analyzing the consequences 
for parameter estimates of the omitted world 
inflation variable. 

A further matter on which these studies shed 
some light concerns the specific foreign prices 
which have the main direct impact on domestic 
prices. Three broad possibilities have been 
suggested. Early postwar studies emphasized 
the role of import prices; the ‘Scandinavian’ 
approach emphasizes export prices while the ar- 
bitrage approach suggests a broad index of all 
foreign prices. Studies can be found which 
show all to be important and the only direct at- 
tempt to compare some of the alternatives, by 
Laidler (1976), suggests that a broader index is 
better than a narrower one. 

All the studies referred to above deal only 
with the proximate determinants of prices. 
Laidler (1975) has incorporated a price setting 
mechanism of the above type into a complete 
macro mode! and shown that, while there is no 
ambiguity that a rise in the world inflation rate 
raises domestic inflation, there is an ambiguity 
about its impact effect on domestic output 
which could fall if the impact on the price level 
exceeds that on the money stock. Spinelli has 
applied the Laidler model to the Italian econ- 
omy and found it to have a high degree of ex- 
planatory power and to completely outperform 
an alternative ‘‘cost-push’’ explanation for that 
country. The alternative ‘‘cost-push’’ explana- 
tion of inflation at the level of the individual 
country has futher been investigated by Peter D. 
Jonson for Australia and George Zis for the 
Group of Ten and again shown to be easily 
rejected. 


HI. Concluding Remarks 


The preceding summary account of theoreti- 
cal and empirical work on the generation and 
transmission of inflation in a fixed exchange 
rate world does not itself require a summary. It 
is worthwhile, however, to try to highlight the 
outstanding issues which need further attention. 
First, a fully consistent structural model of 
world average inflation capable of providing a 
close dynamic tracking of world output and 
price level movements remains to be built. Se- 
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condly, the precise effects on the world money 
supply of domestic credit creation in the United 
States and in the smaller countries need to be 
further clarified. Thirdly, the details of the in- 
ternational and domestic transmission mecha- 
nisms need further specification. A key to the 
advancement of knowledge in these last areas 
will be the explicit comparison of competing 
hypotheses, all too little of which has been un- 
dertaken to date. 
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MONETARY THEORY FOR OPEN ECONOMIES: 
THE STATE OF THE ART 


Micro Theory of International Financial 
Intermediation 


By CHARLES FREEDMAN* 


In this paper I examine the microeconomic 
theory of financial intermediation in an open 
economy. Because of the paucity of literature 
on international financial intermediation, much 
of the emphasis is necessarily placed on models 
of domestic intermediation and the possibility 
of extending them to the international economy. 


I. A Taxonomic Approach 


International financial intermediation can be 
defined to include three main types of transac- 
tions. 

1) Financial transactions of a bank (a term 
used henceforward to include all intermediaries 
since banks are by far the major participants in 
these activities) with nonresidents denominated 
in the currency of the country in which the bank 
is resident, This item includes, for example, 
U.S. dollar deposits at American banks by 
nonresidents of the United States and U.S. dol- 
lar loans by American banks to nonresidents of 
the United States. 

2) Financial transactions of a bank with 
nonresidents denominated in currencies other 
than the currency of the country in which the 
bank is resident. This category includes, for ex- 
ample, Eurocurrency deposits and Eurocur- 
rency loans made by Eurobanks with nonresi- 
dents of the country in which the Eurobank is 


*Research Adviser, Research Department, Bank of Can- 
ada, The views expressed in this paper are those of the au- 
thor and no responsibility for them should be attributed to 
the Bank of Canada, 
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resident. ! 

3) Financial transactions of a bank with 
residents denominated in foreign currencies. 
This category includes, for example, U.S. dol- 
lar deposits of Canadian residents at Canadian 
banks and U.S. doilar loans to Canadian resi- 
dents by Canadian banks. 

Making use of these distinctions, one can 
construct a balance sheet of an individual bank 
or some aggregate of banks involved in interna- 
tional financial intermediation as follows. 


Liabilities 
Liabilities to resi- 
dents, domestic cur- 
rency 


Assets 
Claims on residents, 
domestic currency 


Claims on foreign- 
ers, domestic cur- 
rency 

Claims on residents, 


Liabilities to foreign- 
ers, domestic cur- 
rency 

Liabilities to resi- 


foreign. currency dents, foreign cur- 
rency 
Liabilities to foreign- 


ers, foreign currency 


Claims on foreign- 
ers, foreign currency 


According to the definition introduced above, 


‘One might wish to distinguish further by the country of 
ownership of the Eurobank. Thus Eurodollar loans by Lon- 
don branches of American banks might be treated dif- 
ferently for some purposes from Eurodollar loans by Lon- 
don branches of German banks. The distinction is important 
if it is believed that the head office of the bank makes 
decisions based on the consolidated balance sheet of the en- 
tire bank. Similarly, one might wish to distinguish between 
Eurodollar deposits of American residents and those of Ger- 
man residents, etc. 


A 
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the term international financial intermediation 
includes the bottom three items on each side of 
the balance sheet. In addition, one can define 
the net foreign currency asset position as the 
difference between the bank’s claims in foreign 
currency (on both residents and nonresidents) 
and the bank’s liabilities in foreign currency (to 
both residents and nonresidents). This is a mea- 
sure of the bank’s net spot position in foreign 
currency and movements in this measure ought 
to be explained by a theory of financial interme- 
diation.? 

There are at least four levels from which one 
can approach the theory of financial intermedi- 
ation. First, there is the level of all the interme- 
diaries involved in a particular market. Thus, 
for example, in the case of the Eurodollar mar- 
ket, this would include all banks involved in 
collecting Eurodollar deposits and making 
Eurodollar loans. At this level of analysis the 
most useful approach is the macroeconomic 
theory of financial intermediation, derived from 
the work of James Tobin and William Brainard 
and Tobin (1959). The application of this 
framework to the Eurodollar market is carried 
out in John Hewson and Eisuke Sakakibara and 
Charles Freedman (1977a). This type of model 
yields insights into the effects of autonomous 
shifts and policy changes on the Eurodollar in- 
terest rate, the balance of payments, domestic 
interest rates, and the size of the Eurodollar 
market. The effect of various kinds of contrals 
with which governments have attempted to 
modify the influence of the Eurodollar market 
on their economies can also best be examined 
with the macroeconomic model of financial in- 
termediation. 

The next two levels of analysis are based on 
the nationality of the banks. Here there are two 


?The net foreign currency asset position of the banks 
arises from conversions by the banks between Eurocurrency 
liabilities and domestic currency assets or domestic cur- 
rency liabilities and Eurocurrency assets. It is to be distin- 
guished from the net claims of the banks on nonresidents (in 
both domestic and foreign cugrencies). The latter item is not 
of interest to the banks unless it is the object of government 
regulation. See Redney Mills. 
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alternatives. One can focus either on all the 
banks engaged in international financial inter- 
mediation which are resident in a given coun- 
try, regardless of the location of head office, or 
one can focus on all the banks controlled from a 
given country, regardless of the residence of the 
branches. There are a number of reasons for an- 
alyzing the behavior of banks at one or the other 
of these national levels. First, controls are nor- 
mally imposed on banks resident within a given 
jurisdiction (e.g., controls on net foreign cur- 
rency asset position) or affect the behavior of 
banks controlled from a given jurisdiction (e.g., 
reserve ratios on U.S. bank borrowing from the 
Eurocurrency market which influenced the be- 
havior of the subsidiaries of U.S. banks in Lon- 
don). Second, political risk considerations can 
affect the interest rate on Eurodollar deposits at 
banks in a given country (Robert Aliber 1973) 
and default risk considerations can affect the 
rate on deposits at banks controlled in a given 
country. Third, the data are sometimes avail- 
able by country of residence as in the case of the 
Eurobanks operating in the United Kingdom 
and sometimes by country of control as in the 
case of the Canadian banks. The classification 
by country of control is more useful to the ex- 
teni that head office controls all its subsidiaries 
and acts on its total portfolio regardless of 
where booked. It is less useful to the extent that 
subsidiary banks operate relatively au- 
tonomously and have control of their own bal- 
ance sheets. Analysis at the national level can 
be either macroeconomic or microeconomic in 
spirit. Examples of the latter are the studies by 
Freedman (1974) on the Canadian banks and 
Ralph Bryant and Patric Hendershott on bor- 
rowing from the United States by Japanese 
banks. 

The fourth level of analysis is microeco- 
nomic and focuses on the behavior of the indi- 
vidual banks and that of the other participants in 
financial transactions. The first set of questions 
in the microeconomic approach relates to the 
gains from financial intermediation to all three 
participants in the act of financial intermedi- 
ation—the ultimate lender, the ultimate bdor- 
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rower, and the financial intermediary. A second 
aspect of this type of analysis lies in the model- 
ing of the behavior of the intermediary. In some 
models the focus is on the transactions costs of 
intermediation, in others on the rising demand 
curve for deposits at the intermediary and the 
interest rate setting behavior of intermediaries, 
in yet others the risk factors predominate. It is 
the microeconomic level of analysis that I will 
now examine in detail. 


II. The Gains from Intermediation 


In the domestic economy, the question as to 
why intermediaries exist can be put as follows: 
What advantages are there to the ultimate lender 
and ultimate borrower from intermediated fi- 
nance as opposed to direct finance and whence 
derives the profit margin of the intermediary? 
The answers to these questions were originally 
given by John Gurley and Edward Shaw. The 
advantage to both the lender and borrower is 
that the instruments created by the intermediary 
(e.g., deposits, mortgage loan) are better suited 
to their requirements in terms of liquidity, ma- 
turity, etc. than the instrument used in direct fi- 
nance. In return for a more suitable instrument, 
the depositor is willing to accept a lower rate of 
return and/or the borrower is willing to pay a 
higher rate of interest than would be the case in 
direct finance.” This opens up a profit margin 
for the intermediary sufficient to induce him to 
take on the risks of intermediation. At a 
slightly deeper level of analysis, one may in- 
quire as to why the intermediary is able to do 
what the ultimate lender and borrower cannot 
do for themselves. The answer is that econo- 
mies of scale in lending and borrowing permit 
the reduction of risks and costs of several kinds. 
1) Diversification on the asset side of the inter- 
mediary’s balance sheet reduces default risk. 2) 


» 


3If the transactions costs of direct finance are sufficiently 
high it is possible for the net return to the lender to be 
higher, and the net cost to the borrower lower, in the case of 
intermediated finance than in the case of direct finance. 


‘For a formal treatment of this type of analysis, see I.D. 
Mangoletsis. 
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The statistical predictability of the redemption 
of intermediary liabilities enables the intermedi- 
ary to engage in maturity transformation, i.e., 
the intermediary assets are less liquid than its 
liabilities. 3) Specialization in extending loans 
reduces costs and risks of default. 4) Transac- 
tions costs (including costs of information) in 
bringing together lenders and borrowers are 
reduced.® 

Now in extending this type of analysis to in- 
ternational financial intermediation, one has to 
put in a slightly different form the question of ~ 
why financial intermediaries exist. What advan- 
tages are there to ultimate lenders and 
borrowers from international financial interme- 
diation as opposed to domestic direct finance, 
international direct finance, and domestic finan- 
cial intermediation? Whence derives the profit 
to the intermediary in intemational financial in- 
termediation? In a comparison of international 
financial intermediation to domestic and inter- 
national direct finance, the same considerations 
should apply as in the comparison of domestic 
financial intermediation and domestic direct fi- 
nance. That is, there are various advantages 
derived from economies of scale in lending and 
borrowing, namely diversification, reduction of 
withdrawal risks, specialization, and reduction 
of transactions costs.® 

The comparison of international financial in- 
termediation with domestic financial intermedi- 
ation is of greater analytical interest. To induce 
lenders to shift from claims on domestic finan- 
cial intermediaries to claims on banks denomi- 
nated in foreign currencies or claims on banks 
in foreign countries it is generally necessary to 
offer some motivation to offset the added risks.” 


>For detailed discussions of these points see Gurley and 
Shaw, or Charles Goodhart. 

Slt might be argued that the difficulties in obtaining infor- 
mation on the credit standing of potential borrowers in inter- 
national lending would be a factor in the development of in- 
ternational financial intermediation. However, since most 
borrowers in the Eurodollar market are prime names it is not 
likely that this is a major consideration. 


7One exception to this is the case of foreign currency 
working balances held by international traders. 
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Such motivation usually takes the form of 
higher deposit rates or better terms (e.g., 
shorter maturities) than those offered at domes- 
tic financial intermediaries. Similarly, to attract 
ultimate borrowers to loans denominated in 
foreign currency or loans at foreign banks, it is 
generally necessary to offer lower loan rates or 
better terms than those offered domestically. 
Thus gross profit margins in international finan- 
cial intermediation must be less than those in 
domestic financial intermediation although suf- 
ficiently large to induce the intermediaries to 
expand their activities in this sphere. 

These considerations give rise to the follow- 
ing interpretation of the rapid growth in recent 
years of international financial intermediation 
vis-a-vis domestic financial intermediation. Be- 
cause of legal restrictions (ceilings on deposit 
rates, reserve requirements) or conventional 
cartel type arrangements (in a banking system 
with barriers to entry), domestic financial inter- 
mediaries have maintained gross profit margins 
greater than those needed to cover operating 
costs and earn a normal profit. The competitive 
response to these large profit margins has been 
the development of international financial inter- 
mediation which has attracted deposits and 
loans away from domestic intermediation by of- 
fering rates based on lower profit margins.® 

If this interpretation is correct one can then 
ask how domestic financial intermediaries have 
continued to coexist with international financial 
intermediaries when the latter have offered 
higher deposit rates and lower loan rates than 
the former. To this question there are at least 


8For a more detailed analysis of the ability of Eurobanks 
to operate on smaller margins than domestic banks see 
Geoffrey Bell. Alexander Swoboda offers an alternative in- 
terpretation of the development of the Eurodollar market in 
terms of the reduction of transactions costs connected with 
the growing use of ‘‘vehicle currencies.” Jürg Niehans and 
Hewson explain the size of the Eurodollar market in terms 
of the different transactions casts of different kinds of banks 
as expressed in the difference between borrowing and lend- 
ing rates for different customers. For a detailed discussion 
of the growth of the Eurodollar market which emphasizes 
government controls and other shocks, see Freedman 
(1977b). 


b 
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three answers. 1) There are certain types of 
liabilities (e.g., checkable deposits used as the 
means of payment) and certain types of assets 
(e.g., mortgage loans) that are not offered by 
international financial intermediaries. 2) To 
maintain the profitability of their business in 
spite of low gross profit margins, international 
financial intermediaries must keep operating 
costs low. Hence the market handles only 
wholesale transactions in deposits of very sub- 
stantial size (typically $1 million according to 
Bell) and unsecured loans to prime name ber- 
rowers. 3) Because of the political risk in hold- 
ing deposits at foreign banks (Aliber 1973) con- 
siderations of risk reduction entail that at least 
some deposits be held in the risk-free domestic 
financial intermediary. 1° 


HI. Models of Intermediary Behavior 


In recent years there have been a number of 
studies that have modeled the financial intermz- 
diary as a firm maximizing some form of objez- 
tive function. For our purposes these studies 
can be divided into five groups: 1) studies of a 
bank whose deposits (whether fixed or stochas- 
tic) are beyond its control; 2) studies of a sav- 
ings and loan association whose assets have 
much longer maturity than its liabilities; 3) 
studies of a financial intermediary which has 
control over its deposit rate and/or its loan rate; 
4) studies of a financial intermediary facing 
given deposit and loan rates whose growth is 
limited by the increasing marginal cost of at- 
tracting deposits and/or loans; 5) studies of a fi- 
nancial intermediary facing given deposit and 
loan rates whose growth is limited by risk con- 
siderations. Only the last three approaches have 
been useful in explaining the behavior of inter- 
national financial intermediaries. 


Sf the international financial intermediaries are skimming 
off the large deposits and loans from domestic banking sys- 
tems, then the average size of deposit and the average size 
of loan in the latter should be growing more slowly than, say, 
wealth per capita or average firm size. This is a testatle 
hypothesis that can perhaps be investigated with natioral 
data. 


10 Alternatively, deposits could be spread among banks in 
several countries. 
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1) An excellent recent treatment of the 
microeconomic behavior of banks facing exter- 
nally determined deposits is to be found in 
Donald Hester and James Pierce."! They care- 
fully set out a number of distinct models of 
portfolio behavior, focusing on many aspects of 
banking that might be expected to affect portfo- 
lio composition, „Although some of these 
aspects might be relevant to a study of the be- 
havior of an international financial intermedi- 
ary, the key assumption made throughout by 
Hester and Pierce, namely that the individual 
bank has virtually no control over its deposits ; 
makes the models unsuitable for extension to 
the international setting. f 

_ 2) In a series of articles by Gerald Weber, 
Paul Meyer, Stephen Goldfeld and Dwight Jaf- 
fee, Patric Hendershott, and George Daly, the 
deposit-rate setting behavior of a savings and 
loan association has been analyzed in detail. In 
general, these articles assume that the interme- 
diary has control over the interest rate paid on 
its deposits and faces a rising demand curve for 
deposits. The crucial point of the institutional 
setting is that in the United States, mortgages 
(the asset in which saving and loan associations 
invest the bulk of their funds) have a much 
longer maturity than do savings and Joan associ- 
ation deposits. These models also assume that 
there is no secondary market in mortgages. 
Since most loans made by Eurobanks have in- 
terest rates that are adjusted periodically to de- 
posit rates and since, according to Hewson, the 
maturity structure (at least as defined in terms of 
the period over which the interest rate is ad- 
justed as opposed to the loan commitment 
period) of Eurobanks is nearly balanced, this set 
of articles also is not suitable for extension to 
the international setting. 

3) The third set of studies deals with a fi- 
nancial intermediary which has control over its 
deposit and/or loan rates and faces an upward 
sloping demand curve for deposits and/or a 


There is a useful survey of earlier studies of bank be- 
havior when deposits are externally determined in Chapter | 
of this book. 
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downward sloping supply curve of loans. The 
intermediary is assumed to maximize profits or 
size or an objective function based on both prof- 
its and size or the expected rate of return on eq- 
uity. Both Mario Monti (1971, 1972) and 
Myron Slovin and Marie Sushka examine the 
differing implications of whether profits or size 
or both appear in the bank’s objective function. 
The former focuses mainly on bank responses 
to changes in monetary policy of different types 
whereas the latter focuses mainly on the re- 
sponse of the intermediary’s deposit rate to 
changes in competing market rates. Michael 
Klein and Richard Towey also introduce service 
charges and the cost of administering the pay- 
ments mechanism into their models. 

The extension of this type of model to the in- 
ternational economy has been carried out in 
Freedman (1974). The Canadian banks (treated 
as a single bank) are assumed to face an upward 
sloping demand curve for foreign currency de- 
posits’ from each of three types of depositors 
(Canadian, American, rest of world). The inter- 
est rate on deposits is set so as to maximize 
profits given the interest rate on foreign cur- 


` rency assets in which the banks invest. That is, 


the marginal cost of an additional dollar of 
foreign currency deposits is equated to the 
marginal revenue from an additional dollar of 
foreign currency assets. The interest rate on de- 
posits, together with the actual demand curves 
for deposits, determines the amount of deposits 
forthcoming. 

4) In the fourth type of study, John Kare- 
ken focuses on a bank which takes interest rates 
on both deposits and loans as given. That is, 
there is an infinitely elastic demand for deposits 
at the bank and an infinitely elastic ‘supply of 
loans to the bank. However, the bank has a ris- 
ing marginal cost associated with increased de- 
posits and a falling marginal revenue associated 


"The finiteness of the elasticity of demand derives from 
the fact that depositors perceive foreign currency deposits at 
Canadian banks as imperfect substitutes for foreign cur- 
rency deposits at other banks. This perception derives 
mainly from the differences in political risk and default risk 
among different banks. j 


y 
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with increased loans. Either one of these condi- 
tions is sufficient to yield a determinate equilib- 
rium for the bank where marginal revenue is 
equal to marginal cost. 

Hewson, Chapter 4, extends this type of 
model to the international economy. The Euro- 
bank is assumed to face given interest rates on 
loans and deposits. It is further assumed that 
there are increasing marginal transactions costs 
on both loans and deposits’ and that the bank 
maximizes profit net of transactions costs. In 


equilibrium deposits and loans are such that the 


interest rate differential between the rates on de- 
posits and loans exactly covers the marginal 
transactions costs. 

5) The fifth type of model focuses on the 
increasing risks from intermediary expansion as 
the main reason for the limit on intermediary 
growth. Michael Parkin treats the U.K. dis- 
count houses (an intermediary operating in the 
domestic economy) as maximizing the expected 
value of a constant absolute risk aversion utility 
of profits function. This is shown to be equiva- 


lent to maximizing expected profits minus a — 


constant times the variance of profits. With un- 
certainty about both asset yields and borrowing 
costs, expected profits are linear in the size of 
the portfolio vector and the variance of profits is 
quadratic in the size of the portfolio vector. 
Hence the limit on the size of the intermediary 
derives from the increase in the variance of 
profits relative to expected profits as the inter- 
mediary expands. Parkin also assumes the ex- 
ogeneity of one item in the balance sheet. 

A similar approach is used in Bryant and 
Hendershott to explain borrowing from the 
United States by Japanese banks. Using the 
Tobin-Markowitz framework the authors make 
all intermediary assets and liabilities a function 
of the interest rates on assets and liabilities, risk 
variables, and the scale variable, net worth. 
With the latter exogenous, expansion of both 
assets and liabilities increases risk and hence 


13In the more complicated version of the model, there are 
also costs associated with the maturity mismatch of assets 
and liabilities. 
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the size of the intermediary at any point of time 
is limited by the volume of net worth." 

Thus there are three main ways in the litera- 
ture of determining the scale of an individual fi- 
nancial intermediary operating in the interna- 
tional economy and of explaining its 
behavior—noncompetitive setting of deposit 
and/or loan rate based on rising demand curve 
for deposits and/or falling supply curve of 
loans; rising marginal transaction costs on the 
part of the financial intermediary in extending 
deposits and/or loans; increasing risk as the in- 
termediary expands, perhaps resulting from the 
exogeneity of one item in the balance sheet. 
The choice among these approaches or the use 
of some model incorporating more than one of 
them must be made on empirical grounds, not 
on theoretical grounds. In choosing among 
them it would help if both the assumptions and 
implications of each approach were analyzed 
more carefully. How elastic are the demand 
curves for deposits? What evidence is there for 
rising marginal cost curves? Why should one 
item on a balance sheet be exogenous? One im- 
portant implication of each model is its explana- 
tion of the growth of the intermediary. In the 
first approach, the scale variables of the ulti- 
mate lender and borrower are assumed to grow. 
In the second approach, transaction costs fall or 
the differential between deposit and loan rates 
increases or growth comes from the establish- 
ment of new intermediaries. In the third ap- 
proach, it is the growth of the exogenous item 
that leads to growth of the intermediary." 

One final aspect of the microeconomic ap- 


“For the sake of completeness one should mention the ar- 
ticles by David Pyle and Oliver Hart and Dwight Jaffee 
which apply portfolio selection theory to financial interme- 
diaries. Pyle examines the circumstances under which inzer- 
mediation is likely to arise. Hart and Jaffee prove the exis- 
tence of a separation theorem for financial intermediaries 
and then derive the comparative static properties of their 
model. There has been no extension of these models to the 
international economy. 


43In Bryant and Hendershott it is the net worth item that is 
exogenous to the model. If expansion of the intermediary 
were profitable it would seem reasonable for the intermedi- 
ary to issue more equity in order to permit such expansion. 
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proach to financial intermediation is the chain 
of bank deposits between the ultimate lender 
and the ultimate borrower. Aliber (1976) has 
argued that some intermediaries specialize in 
deposit gathering, others in making loans. The 
former will tend to redeposit their funds in other 
banks and the latter will tend to gather their 
funds from other banks.!® Hewson, Chapter 6, 
has set up a small expository model in which 
such a result occurs because of different trans- 
actions costs for different banks on different 
types of transactions. Once again there is the 
need for further analytical and empirical work to 
explain why transactions costs differ among dif- 
ferent types of transactions and different types 
of banks. 
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The Microeconomics of the Firm 
in an Open Economy 


By MICHAEL ADLER AND BERNARD DuMaAs* 


This paper undertakes to survey a largely 
nonexistent literature. The extension of the 
theory of the firm to the open economy is still 
in its nascence. Consequently, this paper makes 
an attempt to fill in gaps by defining and dis- 
cussing issues which have not yet received 
systematic treatment elsewhere. 

The traditional theory of the firm assumed 
profit maximization which is Pareto-optimal 
under certainty. Early attempts to model the 
international firm (e.g., Guy V. G. Stevens, 
T. Horst and Adler and Stevens) all employed 
this paradigm. The neoclassical approach, how- 
ever, breaks down under uncertainty. Profit 
maximization no longer ranks alternative de- 
cisions since profits are no longer under the 
firm’s complete control. Value-maximization is 

-then the most practicable option, despite the 
likelihood that it will not be unanimously pre- 
ferred. The paper therefore examines the 
possibility for and‘nature of value maximizing 
decisions for open-economy firms. 

The paper stops short of addressing empirical 
questions such as, say, the impact of a change in 
exchange risk on international corporate finan- 
cial behavior and the implications for capital 
flows. Such issues are a matter of the compara- 
tive statics or dynamics of optimal decisions. 
Our concern is with the logically prior question 
of whether such decision rules exist and can be 
characterized. 


I. The Objective of the Firm: General 
Considerations 


A logical prerequisite to the computation of 


*Professor of Business, Columbia University and 
Assistant Professor, Columbia University (on leave) and 
E.S.S.E.C., France, respectively. Financial support from 
the Rockefeller Foundation is gratefully acknowledged. 
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firms’ decisions is the specification of an ob- 
jective function which the firm cah reasonably 
be postulated to maximize. It was long taken for 
granted that the corporate firm ought to maxi- 
mize the sum of the market values of the secu- 
rities it has issued and issues currently, and of 


a 


the current cash flow distribution to its capital - 


suppliers; an objective which we shall hence- 
forth refer to as ‘‘value maximization.” But 
since the firm is owned by stockholders, we 
must ask whether this objective is to their satis- 
faction. More precisely, since it is preferable 
not to have to resolve possible conflicts between 
stockholders, one might simply ask: When will 
the firms’ decisions be Pareto-optimal from the 
standpoint of stockholders? Assuming that the 
welfare of nonstock securities holders is pro- 
tected by covenants and the law,’ we can re- 


phrase the question: When will firms’ decisions ~ 


be Pareto-optimal from the standpoint of all 
investors? 

After a long debate, the definitive answer to 
this question was provided by Niels Nielsen’s 
dissertation.” According to this rendering, the 
main distinction to be introduced is whether or 
not the set of securities available in the capital 
market (for a given production decision of firms) 
affords an unconstrained Pareto optimal 
(UPO) allocation of consumption among 
households. 

If the market is UPO, Nielsen proves two 
important theorems. First, the principle of Con- 
servation of Investment Value (C/V) obtains; 
i.e., if one transforms linearly the cash flows of 
securities without affecting the total cash flows, 


1See Eugene Fama and Merton Miller, p. 
J. H. Scott. 

2The interpretation of Nielsen’s results provided here 
is solely our responsibility. 
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the market value of the new securities is equal 
to the same linear transformation of the old 
securities’ market values. Second, value max- 
imizing firms make Pareto optimal production 
decisions provided only that they behave as 
price takers with respect to the prices of existing 
securities. The C/V result provides us with 
sufficient conditions for cash flow preserving 
decisions to be irrelevant; among these are: the 
merger, debt-equity-mix and forward- 
contracting decisions as well as the currency- 
denomination (c-d) decision for the debt in the 
absence of taxes and bankruptcy costs. The 
second result provides us with a convenient 
maximand to reach the optimal level of these 
decisions which do modify total cash flows such 
as the production and investment decisions as 
well as the merger, debt-equity-mix, debt- 
denomination and forward-contracting decisions 
in the presence of taxes and bankruptcy cost.? 

Unfortunately, the market is UPO under 
circumstances which cannot reasonably be ex- 
pected to obtain. One sufficient condition for 
UPO is completeness in the Kenneth Arrow- 
Gerard Debreu sense but it would require a 
prohibitively larger number of securities and 
would imply astronomical market-making costs. 
Other sufficient condtions under which the 
market is UPO without being complete are 
spelled out in various so-called Portfolio 
Separation Theorems.* They usually assume 
that all investors share homogeneous prob- 
ability beliefs regarding the purchasing power of 
the future returns from securities. If investor- 
consumers have diverse consumption tastes or 
face different commodities prices, homo- 
geneity cannot obtain; for, even if they held 
identical expectations regarding returns the 
corresponding purchasing powers of returns 
would nevertheless differ for various investors. 


3The value-maximization theorem was established in the 
absence of taxes and bankruptcy costs. Because the latter 
involve complex problems of uncompensated social redis- 
tribution, it is not at all clear that the theorem is applicable 
in their presence. This remark casts a shadow over the 
discussion of the financing decision in Section HI. 

4See D. Cass and Joseph Stiglitz, S. A. Ross, F. Black. 
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This difficulty may be more acute internationally 
if tastes differ between nations more than they 
differ within nations. The only separation 
theorem so far which handles diversity of tastes 
is that of B. H. Solnik; but one of his assump- 
tions (see Section II) is particularly difficult to 
accept. 

When on the other hand, the market is con- 
strained Pareto optimal (CPO), Nielsen had to 
introduce additional restrictions in order to 
preserve C/V and to prove that value max- 
imizing firms make constrained Pareto optimal 
production decisions. He assumed essentially 
that the basis of the linear state-of-nature 
subspace spanned by existing securities was 
not modified by the linear transformation 
(in the case of the CIV theorem) or by the firm’s 
decision (in the case of the value-maximization 
theorem). This means that the cash flows oF all 
pretransformation (resp. predecision) securities 
must be perfectly correlated with a linear com- 
bination of posttransformation (resp. post- 
decision) securities’ cash flows and vice versa. 
But, just to take an example, this condition is 
violated as a firm changes its debt-equity ratio 
even if there are no bankruptcy costs; indeed, 
since the probability of bankruptcy is usually 
affected, the state-dependent cash flow pattern 
of the debt and the equity is modified in a 
manner which will usually prevent replication of 
the old pattern by means of linear combina- 
tions. I.e., securities have been created or 
eliminated which are not substitutable with 
others; this modification of the security-space 
dimensions implies discrete changes in secu- 
rities values; under such circumstances CIV is 
violated and we do not know what the corres- 
pondence is between value maximization and 
Pareto optimality. 

The theory of the firm in the open economy 
which we shall now review postulates value- 
maximization as the only practicable objective. 
At the present state of our knowledge, it must 
therefore rest on an assumption of UPO of the 
capital market or on the assumption that what- 
ever is done to securities’ cash flows preserves 
the basis of the linear state space. 
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II. The Objective of the Firm in the Open 
Economy 

Maximization of the value of the firm’s 
securities frequently calls for the use of a model 
which gives securities’ market values as a 
function of the probability distribution of their 
cash flows. In the international (i.e., multi- 
currency) sphere,® two such International Asset 
Pricing Models (/APM’s) are currently in exist- 
ence: that of Solnik and that of F. Grauer- 
Robert Litzenberger and R. Stehle (GLS). 

The GLS model depends on the assumptions 
that all goods are traded (so that they are priced 
at parity everywhere) and that all investors have 
the same consumption preferences. If a real risk- 
free asset exists, these assumptions permit a 
straightforward extension of the closed- 
economy capital asset pricing model to the 
world as a whole. Exchange rates in this model 
can fluctuate only as a result of pure monetary 
factors and not as a result of relative price 
fluctuations. The model conveys therefore 
solely the impact of what can be called “‘mon- 
etary exchange risk.” 

Solnik, by contrast, assumes that in each 
country the rate of inflation is zero (or non- 
random). Contrary to GLS’s allegations Sol- 
nik’s assumption does not imply any money 
illusion or any inconsistency with the assumed 
randomness of exchanges rates. So long as 
consumption preferences differ from country to 
country, exchange rates can fluctuate if the rela- 
tive prices of national consumption baskets fluc- 
tuate. Furthermore, some goods may not be 
traded internationally and may therefore not be 
priced at parity everywhere. Solnik’s model 
conveys therefore the impact of that component 
of exchange risk which results from relative- 
price uncertainty, a component which could per- 


5The multiplicity of currencies is not the only additional 
problem to be tackled by international financial theory. 
Partial segmentation of capital markets is another, see 
R, Banz. The presence of large oligopolistic firms such 
as multinational corporations is yet another; see the litera- 
ture on Direct Investment which unfortunately draws very 
little on financial theory (see G. C. Hufbauer and the 
references therein). i 
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haps be called ‘‘real exchange risk.” Unfor- 
tunately, Solnik’s mathematical derivations rely 
on the assumption that nominal securities’ 
returns are stochastically independent of ex- 
change rates. While this assumption is intro- 
duced only for technical reasons, it is none- 
theless disturbing economically: since exchange 
rates in this model represent relative prices, it 
is unreasonable to assume that they will not 


affect the value of the firms’ outputs and . 


therefore the nominal returns. 

To date no JAPM exists which incorporates 
both monetary and real exchange risks, and yet 
remains usable. Indeed the most general model 
with heterogeneous consumption tastes would 
necessarily involve the investors’ risk aversions 
individually,® and, since the latter are almost 
impossible to measure, would be practically 
useless, The quest today is for a special case 
which allows treatment of both types of ex- 
change risk, which yields a usable model and 
which nonetheless remains relevant. 

The impact of exchange risk on the firm’s 
valuation maximand and on its equilibrium 
decisions remains to be worked out precisely. 
With the help of the above two models, we 
can nevertheless anticipate the results. Real 
exchange risk is obviously relevant: its increase 
should cause a fall in welfare, a rise of current 
consumption, a decrease of inputs and therefore 
a fall in firms’ values. Monetary exchange risk 
will frequently be relevant but only because of 
the existence of nominally defined financial 
claims: money, debt, etc., . . .; its increase 
amounts to a redefinition of these securities 
much as a switch of their denomination would. 
But a redefinition of securities, although it al- 
ways leads to a rebalancing of investors’ port- 
folios, may or may not affect consumption and 
production decisions. If the capital market is 
and remains UPO, if there are no taxes or bank- 
ruptcy costs and if money is not issued ex- 
clusively by governments, the redefinition will 
have no real effect and welfare will be un- 


®See Mark Rubinstein. 
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affected. If the market is or becomes CPO, 
the redefinition will have unpredictable effects. 
If there are taxes or bankruptcy costs, the firm 
will change its financing decision and perhaps 
consequently also its production decision, as a 
result of the change in bankruptcy risk. 


II. Long-Term Decisions: Financing and 
Capital Budgeting 

We proceed to examine the financing, capital- 
budgeting and foreign-acquisition decisions of 
the international firm.’ In a unified and perfect 
world capital market where C/V can be assumed 
to hold, the financing, the currency- 
denomination of debt and foreign acquisition 
decisions, as we saw, are irrelevant. In the 
absence of currency-transaction costs, there will 
also be no optimal choice of currencies in the 
liquid asset portfolio. The firm need not do what 
investors can do for themselves. However, when 
these decisions may change cash flows, as they 
will in the presence of bankruptcy costs or taxes, 
optimal decision rules can be derived. To illus- 
trate, let us discuss the financing decision: 
other decisions follow identical principles. The 
total value of the firm is decomposed into three 
terms: 


(1) V= X; V= Vo + ÈitiDi 
— BC(. . . 2D;, ÈV;. .) 


V; = the total market value of 
the ith, full-owned 
corporate subentity 
(subsidiary or parent) 
including current cash 
flow. 


Where: 


7With an JAPM in hand, it will no longer be necessary 
to assert a utility function for the firm as Agnar Sandmo 
did for the closed economy, Peter Kenen and Wilfried 
Ethier for the trading firm and Martin Prachowny for the 
MNC. Jn a recent paper David Baron derived unanimously 
preferred decision rules for an international firm. The 
adoption of this more general objective was costly ana- 
lytically. Had he assumed price-taking behavior, value 
maximization would have yielded identical decisions while 
being simpler to use. Moreover in his model the only 
source of uncertainty was the exchange rate and there were 
no taxes or bankruptcy costs. 
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D; = face value of the debt 


issued by the ith 
subunit. 
ti = effective tax-rate 


applicable to the debt 
of the ith subentity. 


BC =the present market 
value of the anticipated 
bankruptcy costs. 


In equation (1) V, is the market value of the 
whole firm when no debt is issued. The second 
term represents the value of the tax savings 
owing to the deductibility of interest payments 
everywhere. The third, the market value of the 
many kinds of costs accruing in the event of 
bankruptcy, is therefore a function of many 
variables of which two are especially important: 
ÈD; and ÈV;.8 ÈD; determines the promised 
interest and sinking fund payments which 
constitute a cash drain, while ÈV; is a proxy 
for the ability to meet fixed financial changes. 
If subsidiaries are not allowed to go bankrupt 
independently, bankruptcy will occur when the 
market value of the whole corporate entity’s 
stock reaches zero.’ 

Once the problem is thus formulated, the 
optimal financing decision can be found. As 
borrowing increases the value of bankruptcy 
costs increases slowly at first and then rapidly as 
the probability of bankruptcy increases. Their 
difference should reach an optimum. When the 
value maximand is homogeneous of degree ane, 
the optimum will be reached at some optimal 
debt/value ratio, (2D;/V).* Individually, 
(D;/V;)* should be greater the higher the sub- 


®These costs include lawyers fees, reorganization costs, 
lost production and/or market position and capital losses if 
illiquid assets must be sold at a discount. Expropriation 
costs could also be added to this term. 

®Bankruptcy will occur at the end of a period if that 
period’s cash throw-offs plus liquid assets on hand are so 
adverse as to make it unprofitable for the stockholders to 
prevent bankruptcy by investing further to secure the future 
cash flow stream. We assume for the multi-unit corpora- 
tion that bankruptcy involves the whole. Bankruptcy of 
parts involve contractual nuances which we cannot discuss 
here. 
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sidiary’s effective tax rate. An open question is 
the effect of constraints which prevent (D,/V;) 
> | if this were otherwise optimal. 

_ Subsidiaries need not borrow in their 
own local currencies. The borrowing decision 
therefore possesses two additional dimensions 
which become relevant in the presence of 
possibly costly bankruptcy: its c-d and the place 
where debt is issued, i.e., the nationality of the 
bond-holders. However, no models exist that 
determine the c-d mix for long term debt which 
would (partially) minimize the present value of 
bankruptcy costs. As in the choice of the optimal 
c-d mix of short-term instruments, discussed 
below, it is a portfolio problem the solution to 
which is probably not the mix that best matches 
the c-d mix of assets. Finally, the nationality of 
bondholders should be irrelevant in a unified 
capital market unless it affects the probability of 
expropriation. If governments are more likely 
to expropriate firms whose bonds are held by 
their nationals, this probability may be a 
function of the source of the debt: the sourcing 
decision then affects firm value. 

We now turn to the capital budgeting decision 
and leave the financial decision, having deter- 
mined an optimal debt ratio. To avoid the prob- 
lem of simultaneity between the financing and 
investment decision which is not resolved even 
in the one-country setting, we assume without 
justification that firms invest in projects which 
do not affect firms’ costs or risks of bank- 
ruptcy.!° In that case, the preinvestment optimal 
debt ratio is not changed and can be used as a 
target for the financing mix of the project. 
Investment decision rules can be contrived in 
two cases. In the first, which requires no knowl- 
edge of an JAPM, the random, after-tax cash 
flows from the marginal project, dX, are per- 
fectly correlated with a linear combination of 
cash flows yielded by existing securities, 
X;, j= I, oe Re 


dX = &,d8;X;, where dē; = an infinitely small 
weight. 


See Nitzan Weiss and the references therein. 


AMERICAN ECONOMIC ASSOCIATION 


FEBRUARY 1977 


By CIV, the marginal contribution of the 
project to the value of the firm is equal to the 
same linear combination of the prices of existing 
securities plus the value of the tax saving due to 
the project’s debt. 


D; * 
dV = 2d; V; -+ Binav( 2) 


Accept the project if dV = dI = the present cost 
of the project; i.e., if’ 


A .\ OF 
zn B= l- Zyl (2) 


This decision rule can be recast in cost-of-capital 
terms, Compute the weighted average, p of the 
; FNR ‘ais 505; p;V; 
ields, p;, on existing securities: p = eta 
y Pi i à P= 35d8,V; 

E(X) 


(dX) 
V; di 


— 1. Then, accept if E 
\ ¥ 
= (1+ p) hı -> (2) | 





where p; = 


The after-tax, zero-debt, rate of return on 
the project must be larger than its cost of 
capital adjusted for taxes. These criteria 
which generalize Franco Modigliani-Merton 
Miller are not essentially different from 
what they would be in the closed economy. 
Only the target debt ratios have an inter- 
national dimension. For“a given pattern of 
bankruptcy risks and costs and, therefore, a 
preset c-d decision, these decision criteria will 
be independent of exchange risk. Clearly, 
also, firms which have different bankruptcy 
costs and risks will generally evaluate a given 
project differently. But it is unlikely, pending 
further research, that decision criteria will 
vary systematically across countries. We do 
not mean to imply, however, that project 


11Modigliani and Miller restricted their criteria to projects 
in the firm’s risk class: their weighted average cost of 
capital consequently included only the firm’s own debt 
and equity. Our criteria are not so restricted. 

2To be sure, changes in exchange rate variances 
would change the values of all securities and of the market’s 
risk adjustment (the market price of risk). But price taking 
firms would take these as given. 
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decisions themselves will be independent of 
locational factors, for project cash flows, dX, 
will generally vary by location. Equally, 
these cash flows will be affected by exchange 
risk to the extent that projects employ 
nominal balances. 

In the second case, the project is not per- 
fectly correlated with a linear combination 
of existing securities. Assuming that sufficient 
conditions for UPO are met, investment 
decision criteria like those above can be de- 
„rived from a relevant JAPM, of the type 
discussed in Section II, following well known 
procedures, initiated by Robert Hamada. The 
additional problems with this approach are 
familiar: the market adjustment for risk varies 
with the assumed characteristics of investors’ 
utility functions; and the projects risk 
characteristics must be measured prospec- 
tively, in practice a difficult task. 

To complete the discussion of long-term 
decisions let us move briefly to a world of 
completely segmented capital markets: in- 
vestors do not invest abroad at all. If firms 
can bridge the gulf between national seg- 
ments, CIV no longer obtains, and there 
appears a one-to-one correspondence between 
the market which is segmented and the 
decision which becomes relevant: if the bond 
market is segmented, the choice of the locus 
of borrowing is relevant; if the stock market 
is, the foreign acquisition decision becomes 
relevant. Let us review the latter. 

Assume that each national market, sepa- 
rately, is UPO and that within each segment 
exchange and inflation risks are perceived 
homogeneously. Assume further, following 
~ Adler-Dumas and W. Y. Lee-K. S. Sachdeva 
that the firms of only one country are per- 
mitted to invest abroad, but behave as price- 
takers in both markets. Value maximization 
will be Pareto-optimal from the point of view 
of home market investors who take the prices 
of foreign securities as given but not from 
that of foreigners. The optimal aggregate 
acquisition decision can then be derived from 
a Capital Asset Pricing Model (CAPM) into 
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which the postacquisition cash flows of home 
firms are substituted. It satisfies three con- 
ditions: (a) foreign securities are priced as 
if they were valued by the home CAPM; 
(b) foreigners’ excess demand at those prices 
is filled by the aggregate acquisition decision; 
and (c) the allocation of the aggregate among 
individual firms is indeterminate. Because the 
home market is already capable of an optimal 
allocation of risk-bearing, foreign securities 
provide no diversification advantage.'3 No 
results are presently available for the more 
general case which would permit foreign 
acquisitions by firms everywhere. 


IV. The Short-Term Decisions 

The short-term decisions of the firm are the 
area of overlap between the theory of the firm 
and monetary theory, since they involve 
among other things the firm’s demand for 
cash and other liquid assets and liabilities. 
But the relationship of these decisions to 
value maximization is not yet clear in the 
closed economy much less the open economy. 
When attempting to maximize the market 
value of its securities with respect to short- 
term decisions, the firm should presumably 
take three categories of costs into considera- 
tion: opportunity costs, transaction costs and 
bankruptcy costs. The opportunity costs arise 
out of the fact that short-term assets such 
as cash have a rate of return lower than fixed 
assets; keeping a larger proportion of short- 
term assets therefore reduces the long-term 
profitability of the firm and thereby also, 
paradoxically, increases the probability of 
future bankruptey.™ Transaction costs have 


13In this case value maximizing investment decisions 
by both the parent and the acquired subsidiary wil! be 
Pareto-optimal for home-country investors (though not 
for foreigners). Adler examined the case where the home 
market is UPO but, conversely, the parent does not act 
as a price taker in the foreign market. The parent has an 
optimal acquisition to make for home country investors. 
However, value maximization by the foreign subsidiary 
with respect to its own decisions ceases to be Pareto-optimal 
for investors in either capital market. 

“This point is made by Weiss in his Columbia Uni- 
versity, Ph.D., dissertation in progress. 
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been neglected in the context of long-term 
decisions; to the extent that short-term 
decisions involve more frequent transactions, 
however, it is possible that these costs will 
no longer be negligible. Finally bankruptcy 
costs have already been described; one of 
these is the loss if assets must be liquidated 
at a discount: short-term assets usually carry 
a smaller liquidation discount (they are more 
‘‘liquid’’) than do long-term assets. Hence 
increasing the proportion of short-term assets 
.reduces bankruptcy costs. Following from 
these considerations, an optimal short-term 
decision generally exists. 

Unfortunately no model yet exists which 
maximizes firm value taking all three cate- 
gories of costs into account. To date there 
are two strands of models each of which 
accommodates, wholly or in part, pairs of 
cost items. In the first strand, opportunity 
costs (not, however, explicitly linked to firms’ 
costs of capital as defined above) plus trans- 
actions costs are minimized. These are 
usually inventory theoretic models, related to 
monetary theory in the spirit of the pioneering 
work of William Baumol and Tobin. The 
approach has been extended by Sho Tsiang 
to incorporate uncertainty but has not been 
applied internationally although it could fruit- 
fully be used to derive propositions regarding 
the degree of substitutability of currencies’ 
balances with each other and with short-term 
instruments of various denominations, de- 
pending on the level of transactions costs and 
the degree of fluctuation of exchange rates. 
A model which seeks to minimize the pro- 
portional transactions costs of maneuvering 
liquid assets internationally is that of 
D. P. Rutenberg; it is designed to optimize 
not the level of liquid assets in each location, 


but rather their flows among corporate sub- . 


units, The transportation algorithm is used 
and uncertainty is not taken into account. 

The models of the second strand minimize 
bankruptcy costs and opportunity costs in a 
portfolio choice approach. Since this approach 
is characteristic of financial theory and has 
already found tentative international applica- 
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tion, we pursue it below. 

Consider first the short-term decision problem 
in the closed economy. Assuming for sim- 
plicity that investors are risk-neutral, the im- 
pact of bankruptcy costs on the value of the firm 
is simply equal to the probability of bankruptcy 
multiplied by the expected costs conditional on 
the event of bankruptcy. Suppose that the 
dominant component of bankruptcy cost is the 


. discount contingent upon the liquidation of 


assets; each asset is then characterized by its 
rate of discount and the total rate on the whole 
portfolio of the firm’s assets and liabilities is 
equal to a weighted average of the individual 
discount rates. 

Following the definition of bankruptcy in 
footnote 9, there exists in each period a required 
minimum rate of return R* on the firm’s total 
portfolio of assets and liabilities, below which 
the firm is bankrupt. If these rates of return are 
all normally distributed, the probability of bank- 
ruptcy is a function only of the coefficient of 
variation (expected value over standard devia- 
tion) of the firm portfolio’s excess rate of return 
over the required rate. In that case we can write 


the firm’s portfolio choice in the following ~~ 


way. 
Maximize E(R,) ~C x @- 


__~E(Rp) + E(R*) 
{o° (Rp) + o?(R*) — 2 cov (Rp, R*)} 
Where: E(R,) = 3;x;E(R;) 
o?(R,) = {2 Exx cov (Ri,Rs)} 
C = %;x,;b; = bankruptcy cost 


b; = liquidation discount on asset 
or liability i 


x; = relative weight of the asset or 
liability in the portfolio; 
x; > 0 for an asset and 
x; <0 for a liability 


@ = area under the normal curve 


This objective is applicable only when investors are 
risk neutral. In the case of risk aversion, one should sub- 
tract a risk penalty on the portfolio return R, and add 
back a risk premium on the costs of bankruptcy in order to 
reconstitute the value-maximization objective. 


J 
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Besides the obvious constraint 2;x;= 1, 

there may be others. For instance, there is a 
` minimum required amount of cash to be kept for 
transactions purposes. Accounts receivable and 
accounts payable may be related rigidly to sales 
if the firm is forced by its competitors to adopt 
a specific credit or payment period. Finally, the 
x;’s corresponding to long-term assets and long- 
term debt are not objects of choice as they 
have been determined previously on other 
grounds;'® their presence nevertheless would 
influence the short-term portfolio choice.” The 
above problem can be solved by repetitive quad- 
ratic programming in the manner of Markowitz 
and by varying the value of C whose definition 
serves as a constraint. The value of C and the 
corresponding portfolio which maximizes the 
objective is easily selected. 

Extension of this framework to the multi- 
currency world is promising. Section If in- 
dicated that exchange risk would affect the 
probability of bankruptcy and therefore in the 
presence of bankruptcy costs the value of a firm 
which holds nominal financial claims: there 
will be an optimal c-d mix in this situation for 
r short as well as long-term financial decisions. 

One can therefore hope in the future to link 

studies such as B. A. Lietaer’s, which arbitrarily 

seeks to minimize losses due to exchange risk 
subject to rate of return constraints, via the 
bankruptcy cost nexus to the valuation objective. 

However, the quadratic programming approach 

cannot, rigorously speaking, be applied directly 

to the multicurrency case because the assump- 

tion of universal normality of returns breaks 

down. If the returns are normal in one currency, 

they are not in another because of multiplication 
” by the random exchange rate. 


16The level of long-term debt presumably cannot be 
altered as frequently as the portfolio of short-term assets 
and short-term liabilities. This as well as the tax advantage 
of the debt would be the chief differences between the 
above program and that which determined the long-term 
debt; but ideally the two should be solved simultaneously: 
cf. Weiss. 

See David Mayers’s treatment of the -‘‘non-traded- 
asset” problem. The long-term assets and long-term debt 
would act as a nontraded-asset with respect to the choice 

a of the short-term portfolio. 
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Lietaer while not addressing the valuatior. 
problem side-stepped this difficulty by means of 
an approximation. He approximated the correct 
formula for translating returns, shown in the 
lefthand side of the following equation, by the 
one shown on the righthand side: 


Peege 1 SETT 


where: = foreign-currency return 


R 
Š, So = future and current exchange 
rate 


This approximation would be legitimate when 
applied to nonstochastic variables; when applied 
to random ones, however, it can be shown 
that it leads to a portfolio choice which is 
approximately optimal only when the rates of re- 
turn and the exchange rates are approximately 
independent. If that condition is verified, it 
suffices to postulate normality of R and § to 
obtain normality of converted returns and the 
quadratic programming formulation can then be 
used.'® One- major disturbing aspect of the 
approximation, however, is that it leads to some- 
what different portfolio choices depending on 
the currency in which the returns are measured. 

Any prospective solution to the above port- 
folio choice problem, whether exactly or 
approximately specified, will undoubtedly call 
for diversification of the currency portfolio. 
This conclusion runs counter to the practice of 
some corporate treasurers who hedge returns 
denominated in currencies other than the 
parent’s in an attempt to reduce their ‘‘exchange- 
risk exposure” (cf. Kenen). In fact, when struc- 
turing such portfolio-choice models, a change 
of variables is sometimes convenient. This 
amounts to defining a variable which is the 
sum of the firms balance-sheet weights corres- 
ponding to assets and liabilities denominated 


18A]] the short-term decisions would fall out of this pro- 
gram. In particular the decision to enter forward contracts, 
and the choice of denomination of all short-term assets 
and liabilities to the extent that they can be chosen, would 
thus be ‘determined. The optimal denomination of accounts 
receivable leads to the choite. of a currency for invoicing. 
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in the same currency. This is exactly what 
accountants refer to as exposure. There is no 
reason, however, to institute the changed 
variable as a target to be minimized for some 
currencies. 

This argument extends further. Lietaer intro- 
duces a totally different definition of exposure 
which seems more useful than the accountants’ 
in the case where R is not independent of S. 
Exposure may intuitively be identified with the 
partial regression coefficient, bj;, ef §;(1 + Ris) 


with respect to Si, where i subscripts cur- 


rencies and j, asset returns paid out in a given 
currency. If b; = 0, the returns are not exposed; 
if bj; = 1, they are totally exposed. The firms 
total exposure is a weighted average of the 
individual exposures. While this notion can 
serve as a fine descriptive tool, it is in no way 
implied that it represents a quantity to be re- 
duced. Furthermore in multiperiod models 
exposure will remain a concept describing 
cash returns of each period separately. It is 
usually impossible to define an agzregate over 
several periods which could be called the ex- 
posure of an asset or liability taken as a whole. 
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Modeling the Interdependence of National 
Money and Capital Markets 


By DaLeE W. HENDERSON* 


During the last decade there has been a thor- 
oughgoing reworking of monetary theory for 
open economies using a portfolio balance ap- 
proach. According to this approach, equilib- 
rium in international financial markets occurs 
when the available stocks of national moneys 
and other financial instruments are equal to the 
stock demands for these assets based on current 
wealth, and wealth accumulation continues 
only until current wealth is equal to. desired 
wealth. 

In this paper some of the more important 
results that can be obtained using open- 
economy portfolio balance models are dis- 
cussed and, in some cases, contrasted with re- 
sults from earlier models. A model of a single 
open economy, which is illustrative of the type 
of model currently in use, is described.! Using 
this model as an expositional device, the effects 
of policy actions on endogenous variables are 
traced out over three time horizons: 1) a short 
run in which only financial variables adjust, 2) a 
short run in which both financial and nonfinan- 
cial variables adjust, and 3) a long-run sta- 


*Board of Governors of the Federal Reserve System. It is 
hoped that Richard Berner, Ralph Bryant, Peter Clark, 
Betty Daniel, Michael Dooley, Lance Girton, Dwight Jaf- 
fee, Jürg Niehans, Larry Promisel, Don Roper, Jeffrey 
Shafer, Edwin Truman, and Janet Yellen find this paper 
improved as a result of attempts to take account of their 
- helpful comments. The author is responsible for the paper's 
remaining shortcomings. The analysis and conclusions of 
this paper should not be interpreted as representing the 
views of the Board of Governors of the Federal Reserve 
System or anyone else on its staff. 


‘Attention is confined to the case of a single open econ- 
omy for simplicity. It is assumed that the foreign policy 
authorities act to prevent changes in foreign variables which 
otherwise would affect behavior in the home economy. To 
study the implications of other possible foreign policy re- 
sponses, it is necessary to employ two-country or ‘‘world’’ 
models such as the ones used by Stanley Black, Charles 
Freedman, Lance Girton and Henderson, and John Hewson 
and Eisuke Sakakibara. Two-country models can also be 
used to explore the game theoretic aspects of macroecono- 
mic policy making in open economies. 


tionary state in which the stock of wealth ad- 
justs to its desired level. 


I. Financial Markets in the Short Run 


In short-run, portfolio balance models of in- 
ternational financial markets, price levels, in- 
comes, and initial asset holdings are taken as 
exogenous, and financial markets are equili- ` 
brated by rapid adjustments in interest rates, the 
financial asset holdings of wealth holders and 
central banks, and, under flexible exchange 
rates, the exchange rate.” As a concrete exam- 
ple, consider an open economy in which resi- 
dents hold home money, home securities, and 
foreign securities. The fraction of the nominal 
value of wealth which home residents want to 
hold in each asset depends on the home interest 
rate and the foreign interest rate adjusted for the 
expected rate of depreciation of the home cur- 
rency price of foreign currency. The expected 
rate of depreciation of the exchange rate is as- . 
sumed to be zero under fixed exchange rates; 
under flexible exchange rates it is taken to be a 
decreasing function of the gap between the cur- 
rent exchange rate and a constant ‘‘long-run 
equilibrium” level of the exchange rate.? The 
three assets held are regarded as strict gross 
substitutes. Foreigners’ demand for home se- 
curities measured in foreign currency depends 
on the home interest rate and on the foreign in- 
terest rate adjusted for the expected deprecia- 
tion of the home currency. It is assumed that the 
foreign authorities peg the foreign interest rate. 
The home money supply is the liability of the 


*Examples of models of this type are Black, Freedman, 
Girton and Henderson, and Hewson and Sakakibara. 


®*That is, for simplicity, it is assumed that exchange rate 
expectations are regressive or stabilizing. If expectations 
are extrapolative or destabilizing, a depreciation in the ex- 
change rate increases the expected rate of depreciation. 
Black, Rudiger Dornbusch (forthcoming), and Pentti Kouri 
explore the implications of assuming that expectations are 
rational. 
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central bank and is matched on the asset side by 
central bank holdings of domestic securities and 
of reserve assets like gold, Special Drawing 
Rights, foreign money or foreign securities. 
The supply of home securities to the public 
is equal to the exogenous supply of fixed- 
nominal-value, variable-interest-rate securities 
issued by the government of the home country 
minus the holdings of the central bank.* Equi- 
librium occurs when the stock demands for and 
supplies of home money and home securities 
- are equal. Two variables, the home interest rate 
and either the reserve stock of the home central 
bank or the exchange rate adjust to equilibrate 
these markets. 

A set of results which by now have become 
well known can be derived from models of the 
type just described. When the central bank un- 
dertakes an open market purchase under fixed 
exchange rates,” the excess demand for home 
securities and the excess supply of home money 
cause a decline in the home interest rate and put 
pressure on the exchange rate to depreciate. The 
central bank intervenes, purchasing home 
money with foreign money, and experiences a 
corresponding loss of reserves. The home 
country money supply is increased by an 
amount less than the amount of the open market 
purchase because only part of the initial excess 
supply of money is matched by an increase in 
the demand for money resulting from the lower 
interest rate; the rest is removed through inter- 
vention. 

This result is modified in familiar ways under 
extreme assumptions. If the home country is 
small in the market for home securities® or if 


‘It is assumed that tax liabilities are not marketable and 
that the effects of changes in tax liabilities on saving and 
asset demands are negligible. It is also assumed that the 
foreign central bank holds no home money or home securi- 
ties. 

5Whenever the designation ‘‘fixed exchange rates” is 
used it is assumed that the central bank does not sterilize the 
home money supply by undertaking open market operations 
to offset the effects of reserve losses on the home money 
supply. The effects of sterilization on some of the results are 
discussed in the footnotes. 

The home country is small in the market for home 
securities if shifts in home demand for home securities or 
home central bank open market purchases are negligible in 
size compared to the responsiveness of foreign demand for 
the home security to changes in the home interest rate. 
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home and foreign securities are perfect substi- 
tutes, the home interest rate and, therefore, 
home money demand cannot be changed by an 
open market purchase, and the home country 
loses reserves equal to the full amount of the 
open market purchase.” That open market pur- 
chases of domestic securities not matched by 
increases in money demand lead to corre- 
sponding reserve losses is one important lesson 
of the monetary approach to the balance of 
payments.® Decreases in relative economic size 
and increases in the degree of substitutability 
short of the extreme cases reduce the effective- 
ness of a given open market purchase in lower- 
ing the domestic interest rate and in raising the 
money supply and increase the associated loss 
of reserves. 

These results are important for two reasons. 
First, unless the authorities can affect the do- 
mestic interest rate and money supply, they 
cannot use monetary policy to affect ultimate 
policy objectives like home prices and output. 
Second, when the exchange rate is a target of 
policy and the stock of home country reserves is 
given, the larger the reserve loss associated 
with a given open market operation, the less 
freedom the home country monetary authorities 
have to pursue an independent monetary policy. 

If the exchange rate is allowed to float, an 
open market purchase by the home central bank 
puts downward pressure on the interest rate and 
causes the exchange rate to depreciate. This 
depreciation stimulates demand for home 
money and home securities for two reasons. 
First, there is the conventional expectations ef- 
fect. A depreciation of the exchange rate re- 
duces the expected rate of depreciation, thereby 
stimulating demand for home currency assets. 
Second, there is the less conventional valuation 
effect. The home currency value of home 
wealth increases, but this increase accrues com- 
pletely in the form of a rise in the value of hold- 


*Note though that if home and foreign securities are per- 
fect substitutes but the home country is not small and if the 
foreign country does not peg the world interest rate, the 
home country can lower this interest rate at the cost of some 
loss of reserves. 

8For expositions of this approach see Harry Johnson and 
Michael Mussa. 
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ings of foreign securities. To rebalance their 
portfolios domestic residents seek to acquire 
more domestic assets. Of course, the home 
money supply rises by the full amount of the 
open market purchase. The home interest rate 

- falls by more than under fixed rates since ex- 
change rate depreciation adds private demand to 
the central bank demand for home securities. If 
the home country is small or if home and 
foreign securities are perfect substitutes so that 
the home interest rate equals the foreign interest 
rate plus the expected rate of depreciation, the 
home interest rate falls only because of the ex- 
pectations effect of the exchange rate deprecia- 
tion, but money demand rises to match the new 
larger money supply whether or not the expec- 
tations effect is at work because of the valuation 
effect. 

Short-run financial models can also be used 
to analyze the effects of exchange market 
operations or intervention policy. An exchange 
market operation, like an open market opera- 
tion, involves an exchange of assets between 
the home central bank and the public, but in the 
case of an exchange market operation, the 


assets exchanged are denominated in different. 


currencies. In one type of exchange market 
operation the central bank supplies. home 
money and demands foreign securities.” This 
action depreciates the exchange rate, and, since 
this depreciation raises the demand for home 
securities through the expectations and valua- 
tion effects, causes the interest rate to fall. The 
exchange rate depreciation is larger, and the in- 


"It is assumed that home country residents have net as- 
sests denominated in foreign currency. Under this assump- 
tion a depreciation may increase home demand for home 
currency assets even if exchange rate expectations are ex- 
trapolative. Of course, if home country residents have net 
liabilities denominated in foreign currency, a depreciation 
may reduce home demand for home currency assets even if 
‘expectations are regressive. For futher discussion of the val- 
uation effect, see Girton and Henderson. 

A depreciation also increases the home currency value of 
foreigners’ demand for home securities. 

VIt does not matter whether foreign securities or foreign 
money are purchased since the foreign central bank keeps 
the foreign interest rate constant. For a further discussion of 
exchange market operations, see Girton and Henderson, 
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terest rate decline is smaller than in the case of , 
an open market purchase of the same size be- 
cause the exchange market operation does not 
involve demand by the central bank for home 
securities. If home and foreign securities are 
perfect substitutes, an exchange of home money 
for foreign securities has the same effect as an 
open market operation. 


II. Adding the Goods Market in 

the Short Run 
The standard macroeconomic model of full _ 
short-run equilibrium in the open economy in 
use in the mid-1970’s differs from the one in 


‘use in the mid-1960’s in an essential way." For 


financial markets it incorporates a stock equilib- 
rium formulation like the one sketched out in 
the last section. An implication of this formula- 
tion is that the basic set of equilibrium condi- 
tions does not include an equation for the time 
derivative of home country reserves; that is, the 
equation which was referred to in the 1960’s as 
‘the foreign exchange market’ equation and 
which often embodied a flow formulation for 
the capital account no longer plays a central 
role. This difference implies that some of the 
results of the earlier models no longer hold. 
Consider an example which is typical of 
some of the recent formulations. The home 
country produces a single traded good which is 
an imperfect substitute for a single foreign good 
in the. consumption of both countries. The 
money wage rate is fixed in the short run so that 
production of the home good is an increasing 
function of its price. There is no capital stock or 
investment. Lump-sum taxes are equal to gov- 
ernment spending plus interest payments on the 
government debt. The expected rate of inflation 
of the prices of goods is zero. The foreign 
authorities fix the foreign currency price of the 
single foreign good, and all real variables are 


Examples of the models of the 1970’s are those of Rus- 


_ sell Boyer, William Branson, and Dornbusch (1975). Rep- 


resentative of the models of the 1960’s are the ones em- 
ployed by J. Marcus Fleming and-Robert Mundell. Mun- 
dell’s Chapter 18 contains a model which is consistent with 
the portfolio balance approach. 
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measured in terms of the foreign good. 


Equilibrium in the home goods market 


‘requires that saving equal the current account 


surplus. Home saving depends positively on 
real disposable income, the home interest rate, 
and the foreign interest rate adjusted for the ex- 
pected rate of depreciation of the home cur- 
rency and negatively on real wealth. Disposable 
income is equal to the production of the home 
good minus lump-sum taxes plus interest re- 
ceipts from holdings of home and foreign se- 
curities. The current account surplus is equal to 
the trade account surplus plus net interest re- 
ceipts. The trade account surplus depends nega- 
tively on home private spending (disposable in- 
come minus saving) and on the relative price of 
the home good. 

In order to take account of the transactions 
demand for money, it is assumed that the frac- 
tion of home nominal wealth held in home 
money depends positively on the ratio of the 


.value of home production to nominal wealth 


and that the fractions of home nominal wealth 
held in home and foreign securities depend 
negatively on this ratio. 

In the illustrative model, three equilibrium 
conditions, the home goods market condition, 
the home money market conditicn, and the 
home securities market condition determine 
three variables, the home price level (and out- 


put), the home interest rate, and either the home ` 


country’s stock of reserves or the exchange 
rate.’ In contrast, in the models of the 1960’s 
three equilibrium conditions, the home goods 
market condition, the home money market con- 
dition, and the foreign exchange market condi- 


"Boyer, Branson, and Dornbusch assume that both 
traded and nontraded securities are held in home country 
portfolios, and Boyer and Dornbusch assume that the home 
economy produces both traded and nontraded goods. The 
interest rate on traded bonds and the price of traded goods 
are assumed to be set in the world economy. The dif- 
ferences between the model of this paper and those with 
nontraded securities and goods are not crucial. What is im- 
portant in all the models is that, except in extreme cases, it 
is possible, at least in the short run, for policy actions to 
change an interest rate and a relative price relevant for home 
decision making. 


MONETARY THEORY FOR OPEN ECONOMIES 193 


tion determine three variables, the home price 
level (and output), the home interest rate, and 
either the time derivative of reserves or the ex- 
change rate. The typical foreign exchange mar- 
ket equation states that the time derivative of 
reserves is equal to the current account surplus 
plus net capital inflow which is assumed to 
depend positively on the home interest rate and 
negatively on the foreign interest rate adjusted 
for the expected depreciation of the home cur- 
rency.” 

In the newer models with the exchange rate 
fixed, an open market purchase causes the inter- 
est rate to fall and the price level to rise, but 
may lead to either a decrease or an increase in 
central bank reserves. Excess demand for home 
securities causes the interest rate to fall. Excess 
demand develops in the goods market, so the 
home country price level must rise, The home 
country loses reserves if the fall in the home in- 
terest rate and the rise in the home price level 
required to re-equilibrate the securities market. 
and the goods market cause money demand to 
rise by less than the original increase in excess 
supply due to the open market purchase. While 
an open market purchase definitely causes a loss 
of reserves in short-run financial models, the 
possibility that the home country may gain re- 
serves arises in models with an endogenous 


The representative model of the 1970’s described in this 
paper is a continuous time model with instantaneous adjust- 
ment in financial markets. Without sterilization the stock of 
reserves is determined recursively, but with sterilization the 
levels of the three endogenous variables are jointly deter- 
mined. Neil Wallace and Branson have shown how the time 
derivative of reserves can be determined in this kind of 
model, but even with sterilization the time derivative of 
reserves does not affect the levels of the endogenous vari- 
ables. 

A foreign exchange market equation which is somewhat 
similar to the ones used in the 1960’s but which takes ac- 
count of portfolio balance considerations can be employed 
as an equilibrium condition in the determination of the 
levels of endogenous variables in at least two kinds of 
models: 1) continuous time models with gradual adjustment 
in financial markets due to adjustment costs and 2) period 
models with instantaneous adjustment in financial markets 
in which portfolios are balanced taking into account the ad- 
ditions to wealth which accrue during the period and in 
which the previous period’s values of the endogenous vari- 
ables are specified. 
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price level because of the transactions demand 
for money.” 

Under flexible exchange rates, an open mar- 
ket purchase causes the interest rate to fall and 
the price level to rise, but may lead to either a 
depreciation or appreciation of the exchange 
rate. The exchange rate depreciates under the 
same conditions which lead to a loss of reserves 
under fixed exchange rates. While an open mar- 
ket purchase definitely causes the exchange rate 
to depreciate in short-run financial models, the 
possibility that the exchange rate may appreci- 
ate arises in models with an endogenous price 
level because of the transactions demand for 
money. An open market opération causes the 
price level (and output) to rise by more or less 
under flexible exchange rates than under fixed 
exchange rates depending on whether the ex- 
change rate depreciates or appreciates.'* In con- 
trast, in the models of the 1960’s an open mar- 
ket purchase definitely causes the exchange rate 
to depreciate because the associated interest rate 
decline and price level increase both lead to an 
excess demand for foreign exchange, so the 
price level rises more under flexible exchange 
rates. 


‘More specifically, the possibility that the home country 
may gain reserves arises because increases in the price level 
reduce home country demand for foreign securities. If in- 
creases in money demand for transactions purposes are 
exactly matched by decreases in demand for foreign secu- 
rities, the home country must lose reserves since the fall in 
the home interest rate and the rise in the home price level 
required to re-equilibrate the securities market and the goods 
market must cause money demand to rise by less than the 
original increase in excess supply. 


Throughout this paper it is assumed that a depreciation 
of the exchange rate creates excess demand in the goods 
market. This effect is not a necessary consequence of the 
behavioral assumptions made above, and some results are 
altered if a depreciation creates enough excess supply in the 
goods market. A depreciation tends to raise the excess 
demand for goods because it 1) reduces the noninterest com- 
ponent of real disposable income, 2) reduces the relative 
price of the home good, and 3) reduces saving by causing a 
decline in the expected rate of depreciation; it tends to lower 
excess demand because it increases saving by causing a de- 
cline in real wealth. The effects of a depreciation on the 
interest component of real disposable income and on the ser- 
vice account are ambiguous. 
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The portfolio balance formulation of the fi- 
nancial sector of the open economy also has 
implications for the analysis of the effects of 
fiscal policy actions. Consider the effects of a 
balanced-budget increase in government spend- 
ing under fixed exchange rates. This action 
reduces disposable income and, therefore, sav- 
ing; it also reduces private spending and, there- 
fore, improves the current account. These 
changes give rise to excess demand in the goods 
market, so the price level rises. This price rise 
creates an excess supply of bonds and causes 
the interest rate to rise. The price level and in- 
terest rate increases which re-equilibrate the 
goods and securites markets must lead to an 
excess demand for money, so the home country 
definitely gains reserves as a result of the fiscal 
policy action.’® This result follows from the as- 
sumptions above regarding asset demands; a 
given price increase raises the excess demand 
for money by more than it reduces the excess 
demand for home securities, and a given rise in 
the interest rate reduces the excess demand for 
money by less than it increases the excess de- 

mand for bonds. 

Under flexible exchange rates the price rise 
caused by the excess demand for goods leads to 
an increase in the excess demand for money and 
an excess supply of securities. These financial 
market disequilibria are removed by an appreci- 
ation of the exchange rate and a rise in the rate 
of interest. Because of the appreciation of the 
exchange rate, fiscal policy is less effective 
under flexible exchange rates than under fixed 
exchange rates. In contrast, in the models of the 
1960’s a balanced budget expansion may cause 
the exchange rate to either appreciate or depre- 
ciate because the associated interest rate in- 
crease and price level increase may lead to ei- 


‘SIf the home monetary authorities sterilize the money 
supply under fixed exchange rates, monetary policy may be 
less effective under flexible exchange rates even if the ex- 
change rate depreciates. This result arises because deprecia- 
tion creates excess demand in the money market as well as in 
the goods market, so the equilibrium interest rate must be 
higher under flexible exchange rates than under fixed ex- 
change rates with sterilization. 
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ther an excess supply of or excess demand for 
foreign exchange, so fiscal policy may be less 
or more effective under flexible exchange rates. 

If the home country is small in the market for 
its own good," or if the home good is a perfect 
substitute in consumption for the foreign good, 
an open market purchase has no effect on the 
price level under fixed exchange rates, but leads 
to an increase in the price level under flexible 
exchange rates since the exchange rate depre- 
ciates. Given either of these extreme assump- 
tions, a balanced budget expansion of govern- 
ment spending has no effect on the price level 
under either exchange rate regime. 

It is interesting to re-examine two standard 
propositions from the theory of economic poli- 
cy derived from the models of the 1960’s in the 
context of the newer models. In contrast to the 
result obtained in the models of the 1960’s, in 
the more recent models under fixed exchange 
rates, fiscal policy has a comparative advantage 
over monetary policy in achieving external bal- 
ance, while monetary policy has a comparative 
advantage over fiscal policy in achieving inter- 
nal balance. That is, it takes a smaller contrac- 
tionary fiscal policy action to offset a given 
open market purchase to keep the reserve stock 
constant than to keep the price level (and out- 
put) constant. The question of comparative 
advantage arises only when expansionary mon- 
etary policy leads to an increase in the reserve 
stock. Suppose the monetary authority under- 
takes an open market purchase. In the absence 
of fiscal policy the interest rate would fall, the 
price level would rise, and, by assumption, 
there would be an excess demand for home 
money. In order to keep the reserve stock con- 
stant following the open market purchase, the 


The home country is small in the market for the home 
good if changes in private or public demand for the home 
good are negligible relative to the responsiveness of foreign 
demand for the home good to changes in its relative price. 


18External balance in the models of the 1960’s was de- 
fined as the attainment of a desired value for the time deriv- 
ative of reserves, but in the newer models it seems more 
natural to define external balance as the attainment of a 
desired value for the stock of reserves. 
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fiscal authority must contract in order to rein- 
force the interest rate decline and restrain the 
price level increase so that the excess demand 
for money is removed while the home securities 
market remains in equilibrium. At the new re- 
serves-constant equilibrium the price level must 
be higher than it was before any policy was un- 
dertaken; otherwise the home securities and 
money markets cannot clear simultaneously. 
Thus, an even more contractionary fiscal policy 
would be required to keep the price level (and 
output) constant. 

In the newer models it is still true that mone- 
tary policy is relatively more effective when 
compared to fiscal policy in stabilizing the price 
level (and output) under flexible exchange rates 
than under fixed exchange rates. Suppose the 
monetary authority undertakes an open market 
purchase. To stabilize the price level under 
fixed exchange rates, the fiscal authority must 
reduce government spending and taxes by 
enough to assure that the interest rate falls to a 
level compatible with the smaller stock of home 
securities at the old price level. At the old price 
level with a decrease in the interest rate suf- 
ficient to clear the home securities market there 
is still an excess supply of money, so under 
fixed exchange rates the country loses reserves. 
Under flexible exchange rates this excess 
supply of money would lead to a depreciation of 
the exchange rate and a drop in ‘the interest rate, 
so the price level would have to be higher in the 
new equilibrium than it was before any policy 
actions were undertaken, Thus, it takes a more 
centractionary fiscal policy to offset the effects 
of a given expansionary open market operation 
on the price level under flexible exchange rates 
than under fixed exchange rates. 


I. The Stationary State 


The last ten years have also seen the develop- 
ment of a coherent description of long-run equi- 
librium in the open economy, and, since growth 
in the labor force and technical change have 
usually been assumed away, the long-run equi- 
librium typically described has been a sta- 
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tionary state equilibrium. !? In such an equilib- 
rium there is no asset accumulation because the 
actual value of wealth is equal to its desired 
value; there is no incentive to rearrange port- 
folios over time since no argument of the asset 
market equilibrium conditions is changing be- 
cause no exogenous variable is moving over 
time; all markets clear because all prices are 
flexible; and all expectations are fulfilled. The 
properties of long-run models have a bearing on 
a number of important questions in international 
monetary economics, Answers to some of these 
questions are implied by the existence of a sta- 
tionary state equilibrium. Answers to others 
depend upon whether or not the stationary state 
model exhibits neutrality with respect to certain 
variables. 

For the illustrative model under fixed ex- 
change rates, stationary state equilibrium re- 
quires that saving, the current account, the ex- 
cess demand for home securities, and the excess 
demand for money all equal zero. These 
requirements can, in general, be met since there 
are four endogenous variables, the price level, 
the interest rate, the stock of real wealth, and 
the stock of reserves. Given that the money 
wage rate is flexible, there is full employment, 
and output is no longer a function of the price 
level. Given that real wealth and the money 
wage rate do not change once the stationary 


Ronald McKinnon and Wallace Oates were among the 
first to use stationary state models. An example of more 
recent contributions is Johan Myhrman. Michael Parkin has 
surveyed the progress made in analyzing the stationary state 
and provides references to models which allow for growth 
in the labor force and technical change. 

©The model possesses this property even if the home 
central bank sterilizes the money supply completely, for 
then the stock of reserves, while no longer an argument in 
the excess demand for money, appears in the excess de- 
mand for home securities. It can be shown that the greater 
the proportion of changes in reserves that is sterilized, the 
larger the absolute change in reserves following a shock to 
stationary state equilibrium. Only if home and foreign se- 
curites are perfect substitutes and the central bank sterilizes 
the money supply completely is there no automatic adjust- 
ment mechanism. In this extreme case saving, the current 
account, and the excess demand for money must all equal 
zero, but there are only two endogenous variables, the price 
level and rea? wealth. 
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state equilibrium is reached,” the time deriva- 
tive of reserves is zero.” 

Answers to three questions follow immedi- 
ately if the requirements for stationary state 
equilibrium are met. First, the model is an 
“equilibrium system’’ from the point of view of 
balance of payments adjustment since the time 
derivative of reserves is zero in the Jong run. 
Put in another, more provocative, way, any ex- 
change rate is an equilibrium exchange rate. 
The catch, of course, is that the restoration of 
stationary state equilibrium after an exoge- 
nous shock may require large reserve losses, so 
the adjustment process may not be permitted to 
follow its full course. Second, a devaluation has 
no long-run effect on the current account or the 
time derivative of reserves. In the illustrative 
model described above, a devaluation does 
cause a change in the trade account and an off- 
setting change in the service account. Third, 
an attempt to increase the money supply holding 
the nominal supply of securities constant results 
in an offsetting loss of reserves and leads to no 
other changes no matter what the degree of sub- 
stitutability between home and foreign secu- 
rities.* The saving, current account, and se- 
curities market equilibrium conditions are not 
disturbed by the attempt to increase the money 
supply and are sufficient to determine the price 
level, the interest rate, and real wealth. 


21The existence of a unique and stable stationary state 
equilibrium is assumed, The two state variables of the sys- 
tem are real wealth and the money wage. The time deriva- 
tive of real wealth is real saving. It is assumed that the time 
derivative of the money wage depends positively on the 
excess demand for labor which in tum depends negatively 
on the real wage. Investigation of this system of two dif- 
ferential equations shows that there are sets of parameters 
for which the stationary state equilibrium is locally stable. 

22Under flexible exchange rates there is a third state vari- 
able, the ‘long-run equilibrium” exchange rate. The time 
derivative of this variable is assumed to depend positively 
on the gap between the actual exchange rate and the current 
value of the long-run equilibrium exchange rate. Investiga- 
tion of the system of three differential equations composed 
of the equation just described and the two described in foot- 
note 21 shows that there are sets of parameters for which the 
flexible-exchange-rate stationary state is locally stable. 

281t is assumed that there is no sterilization. 
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None of the results discussed above are as- 
sociated with neutrality. Indeed, the illustrative 
model used so far is not neutral. An economic 
model may be said to exhibit neutrality with re- 
spect to a particular nominal variable if 1) the 
model is homogeneous of degree zero in all 
nominal variables, and 2) the nominal variable 
being changed is the only exogenous nominal 
variable.” The illustrative model can be modi- 
fied so that it exhibits neutrality for changes in 
certain variables by assuming that the govern- 
ment issues securities which are claims to one 
unit of the home good rather than being fixed in 
nominal value. The model is homogeneous 
under either assumption, but making govern- 
ment securities real securities removes an exog- 
enous nominal variable. 

Particularly simple and intuitively appealing 
answers to three questions can be obtained from 
Stationary state models like the modified illus- 
trative model which exhibit neutrality. First, 
under fixed exchange rates the only exogenous 
nominal variable is the exchange rete, so the 
model is neutral with respect to a devaluation; 
in particular, a devaluation has no effect on the 
trade account in the long run.?5 Second, under 
flexible exchange rates the only exogenous 
nominal variable is the money supply, so the 
model is neutral with respect to an increase in 
the money supply keeping the real bond supply 
constant. This second result is the analytical 
foundation of the relative purchasing power 
parity doctrine. If an economy in stationary 
State equilibrium experiences an increase in its 
money supply not accompanied by any change 
in behavioral relations or exogenous real vari- 
ables, it eventually reaches a new stationary 
state in which the price level and exchange rate 
are increased in proportion to the increase in the 
money supply, and the interest rate and real 
wealth remain unchanged as do the trade ac- 


*This way of describing sufficient conditions for neutral- 
ity is due to Don Roper. 


*5However, if there is any sterilization by the cental bank, 
the devaluation is no longer neutral since the supply of real 
government securities is increased in response to changes in 
reserves, 
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count and service account. It is well known that 
the use of this insight to determine a ‘“‘long-run 
equilibrium’’ exchange rate for use as a focal 
point for intervention under managed floating or 
to set anew peg under fixed rates is tricky busi- 
ness for three reasons: 1) the economy may not 
have been in stationary state equilibrium to start 
with, 2) important coincident changes of the 
type assumed away above may have occurred, 
and 3) the short-run stickiness of some nominal 
variables such as money wages may imply sig- 
nificant adjustment costs. 

Third, policy actions have identical effects 
on real variables under both fixed and flexible 
exchange rates. To confirm this result using the 
illustrative model, note that in the stationary 
state three equilibrium conditions, the saving 
condition, the current account condition, and 
the securites market condition, depend only on 
the three real variables of the system, the rela- 
tive price of home goods, the interest rate, and 
rea] wealth, and that a given policy action af- 
fects the same equilibrium conditions under 
both exchange rate regimes.” The money mar- 
ket equilibrium condition determines recur- 
sively the stock of reserves or the exchange rate 
depending on the exchange rate regime.”’ 


IV. Some Unfinished Business 


While much is known about the comparative 
statics properties of open economy portfolio 
balance models referring to each of the three 
time horizons considered above, relatively little 
has been learned about the properties of dy- 
namic portfolio balance models.”* This situa- 


Since under either exchange regime an increase in the 
supply of money with no change in the real supply of bonds 
has no effects on the real variables of the system, the effects 
on these variables of an open market purchase and of a 
decrease in the real supply of securities with no change in 
the supply of money are identical. 


*7If there is any sterilization by the central bank, the fixed 
exchange rate model no longer exhibits neutrality; the ef- 
fects of policy actions are no longer the same under the two 
exchange rate regimes; and the money market equilibrium 
condition no longer determines recursively the stock of 
reserves, 

*8Branson, Dombusch (1975) and (forthcoming), Kouri, 
and Jacob Frenkel and Carlos Rodriguez have developed 
dynamic portfolio balance models. 
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tion is unfortunate because most of the prob- 
lems which concern us do not exist in the 
trouble-free stationary state and because the 
solutions which we implement have con- 
sequences which extend beyond the short run. It 
is important to develop dynamic models in 
order to study, for example, the transmission 
mechanisms for monetary and fiscal policy, the 
generation and propagation of inflation, the 
process of balance of payments adjustment 
under alternative sterilization policies, the ef- 
fects of different methods of financing govern- 
‘ment budget deficits, the implications of alter- 
native hypotheses regarding: expectations 
formation, and the consequences of various in- 
tervention strategies. Because of the inherent 
difficulty of working with dynamic models that 
contain more than a few endogenous variables, 
it is to be expected that dynamic problems will 
be addressed using a number of special purpose 
models rather than a single general model.”® 
The task of evaluating policies in a dynamic 
setting is difficult because there are no generally 
accepted representations of policy makers’ pref- 
erences. Some insight can be gained by examin- 
ing the conditions for local stability of sta- 
tionary state equilibrium. It would be useful to 
‘know that a policy 1) insures that stationary 
state equilibrium will be reached when sta- 
tionary state equilibrium is unstable in the ab- 
sence of the policy or 2) speeds convergence to 
stationary state equilibrium. The second kind of 
information would be particularly useful in 
cases when the variables of interest adjust mon- 
otonically to their stationary state values. How- 
ever, while the legacy of a policy for later time 
periods is important, it is what happens in the 
first few quarters or years after a policy is un- 
dertaken that is of greatest interest, so a study of 
the stability properties of stationary state equili- 
„bria will not suffice. 


29Parkin has emphasized this point. 
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RECENT CONTROVERSIES IN MONETARY 
THEORY 


Irving Fisher and Autoregressive Expectations 


By JOHN RUTLEDGE* 


The purpose of this paper is to show that Irv- 
ing Fisher’s work on inflation expectations— 
` from Appreciation and Interest (1896) through 
The Theory of Interest (1930)-—has been 
seriously misinterpreted in the recent literature. 
This misinterpretation will be attributed to the 
failure of recent writers to recognize Fisher’s 
key distinction between situations in which in- 
flation is fully anticipated (full equilibrium) and 
situations in which inflation is not fully antici- 
pated (the transition period). Fisher’s empirical 
work was an attempt to examine the disequilib- 
rium properties of the interest-inflation rela- 
tionship. Modern writers, in contrast, interpret 
Fisher’s empirical work as evidence concerning 
his theory of appreciation and interest in full 
equilibrium. 

In particular, two propositions central to the 
modern interpretation of Fisher’s interest theory 


were not, in fact, held by Fisher. Fisher did , 


NOT assume that real rates of interest are deter- 
mined independently of past inflation rates, and 


did NOT interpret the distributed lag weights in ` 


regressions of nominal interest on past inflation 
as autoregressive price expectations parame- 
ters. 


I. Fisher’s Full Equilibrium Theory 
Fisher stressed that the effect of appreciation 
on interest rates depended fundamentally on 
whether or not the appreciation was foreseen, 
and chose to present the theoretical relation in a 
model assuming full loan market equilibrium, 
i.e., perfect foresight. 


*Associate Director, Applied Financial Economics Cen- 
ter, Claremont Men's College;- and International Econo- 
mist, Treasury Department. 


We must begin by noting the distinction be- 
tween a foreseen and unforeseen change in the 
value of money . . . . At present we wish to 
discuss what will happen, ASSUMING THIS 
FORESIGHT TO EXIST. [1896, p. 6] i 


The rate of interest in the relatively depreciating 
standard is equal to the sum of three terms, viz., 
the rate of interest in the appreciating standard, 
the rate of appreciation itself, and the product of 
these two elements, ... . 


jritatia 


Thus to offset appreciation, the rate of interest 
must be lowered by slightly more than the rate 
of appreciation. [1896, p. 9] 


The foregoing analysis, that interest rates 
will rise by the expected rate of inflation, is the ~ 
essence of most modern interpretations of Fish- 
er’s work. Indeed, the proposition that real in- 
terest rates remain constant while the nominal 
rate adjusts for expected inflation is known as 
the ‘‘Fisher Relation: Modern writers, unfor- 
tunately, typically fail to note the assumption of 
perfect foresight, and apply this analysis to 
disequilibrium situations. As we shall see in 
Section HI, Fisher supplied a very thorough an- 


‘alysis of the effects of imperfectly foreseen 
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inflation on interest rates during the transition 
period. 

Empirical evidence presented by Fisher to 
test the theory of interest adjustment under per- 
fect foresight yielded two important results. 
Market interest rates were high during periods 
of inflation and low during periods of deflation. 
Thus, on qualitative grounds, the theory must 
be accepted. Fisher found, however, that inter- 
est rates responded slowly and incompletely to 
inflation. The rate of interest expressed in com- 
modities was many times more variable than the 


y 
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money rate and was often negative during 
periods of rapid inflation. Since traders had the 
option of simply hoarding commodities—and 
earning zero commodity interest—-Fisher con- 
cluded that the evidence ‘‘must mean that price 
movements were inadequately foreseen’ 
(1896, p. 67). Fisher analyzed the madequacy 
of interest adjustment largely in terms of money 
illusion. 


When prices begin to rise, money interest is 
scarcely affected. It requires the cumulative ef- 
fect of a long rise, or of a marked rise in prices, 
to produce a definite advance in the interest rate. 
If there were no money illusion and if adjust- 
ments of interest rates were perfect, unhindered 
by any failure to foresee future changes in the 
purchasing power of money or by custom or law 
or any other impediment, we should have found 
a very different set of facts. [1896, p. 416] 


II. Fisher’s Theory of the Transition Period 

Forced to reject the perfect foresight model, 
Fisher presented an alternative model of the ef- 
fects of inflation on nominal interest rates based 
on imperfect foresight, i.e., a disequilibrium 
model of interest adjustment in which transitory 
changes in real variables—profits, investment, 
volume of trade—play a central role. 

Fisher’s view of interest adjustment in Ap- 
preciation and Interest is based on his empirical 
judgments that firms are net debtors, that 
owners of firms are endowed with foresight su- 
perior to that of bondholders, and that en- 
trepeneurs forecast profits autoregressively. 


Suppose an upward movement of prices begins. 
Business profits (measured by money) will rise, 
for profits are the difference between gross in- 
come and expense, and if both these rise, their 
difference will also rise. Borrowers can now af- 
ford to pay higher ‘‘money interest.” If, how- 
ever, only a few persons see this, the interest 
will not be fully adjusted and borrowers will re- 
alize an extra margin of profit after deducting in- 
terest charges. This raises an expectation of a 
similar profit in the future, and this expectation, 
acting on the demand for loans will raise the rate 
of interest. (1896, p. 75] 


Thus borrowers, expecting to pay back loans 
in depreciated currency, will increase their de- 
mand for loans. Lenders, however, are unable 
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to forecast the inflation; hence—as long as the 
supply of loans is not perfectly inelastic—the 
rate of interest will only be partially adjusted 
upwards. The result is that firms pay lower ac- 
tual commodity interest on their borrowings, 
and there is a windfall increase in profits. This 
leads firms to revise forecasts of future profits 
upward, hence increases the demand for loans 


_ still further. 


In summary, Fisher argued that the transition 
period would be characterized by an increase in 
the nominal rate, a decrease in the realized 
commodity rate of interest, an increase in real 
business profits and an increase in the real value 
of investment. Fisher regarded this abnormally 
low commodity rate of interest and the resulting 
overinvestment as the major determinant of the 
‘trade cycle.”’ 


In the view here presented periods of specula- 
tion and depression are the result of inequality 
of foresight. If all persons underestimated a rise 
of price in the same degree the non-adjustment 
of interest would merely produce a transfer of 
“wealth. .. . It would not influence the volume of 
loans. . . . In the actual world, however, fore- 
sight is very unequally distributed. Only a few 
persons have the faculty of always ‘‘coming out 
where they look.’’ Now it is precisely these per- 
sons who make up the borrowing class. Just 
because of their superior foresight, society dele- 
gates to them the management of capital. It is 
they who become ‘“‘captains of industry.” .... 
It therefore happens that when prices are rising, 
borrowers are more apt to see it than lenders. 
. .. This will of course raise the rate of interest. 
But it will also cause an increase of loans and in- 
vestments. This constitutes part of the stimula- 
tion to business which bimetallists so much ad- 
mire. (1896, p. 77] 


We see, then, that Fisher’s theory of the tran- 
sition period is of a qualitatively different sort 
than the theory of perfect foresight described in 
Section I. Fisher recognized that during the ad- 
justment period changes in the rate of inflation 
will have important effects on real variables, 
commodity interest, the rate of investment 
spending, and the volume of trade, rather than 
causing a simple adjustment of the money rate. 

In the Purchasing Power of Money Fisher 
presented his most thorough analysis of the dy- 
namics of interest adjustment. 
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As prices rise, profits of business men, mea- 
sured in money will rise also, even if the costs 
of business were to rise in the same proportion 
. But, as a matter of fact, the business man’s 
profits will rise more than this because the rate 
of interest he has to pay will not adjust itself im- 
mediately. Among his costs is interest, and this 
cost will not, at first, rise. Thus the profits will 
rise faster than the prices. Consequently he will 
find himself making greater profits than usual, 
and be encouraged to expand his business by in- 
creasing his borrowings. [1912, pp. 58-59] 


Since Fisher’s primary concern here was the 
relationship between inflation and the trade 
cycle, he paid particular attention to the effects 
of interest adjustment on real investment and 
the volume of trade. The sequence of interest 
adjustment, credit expansion, and inflation is 
formally similar to Wicksell’s cumulative pro- 
cess, which Fisher appropriately cited. Fisher 
argues: 


These borrowings are mostly in the form of 
short-term loans from banks; and, as we have 
seen, short-term loans engender deposits. As is 

well-known, the correspondence between loans 

and deposits i is remarkably exact. Therefore de- 

posit currency (M’) will increase, but this exten- 

Sion of deposit currency tends further to raise 

the general level of prices. . . . Hence prices, 

which were already outstripping the rate of in- 

terest, tend to outstrip it still further, enabling 

borrowers, who were already increasing their 

profits, to increase them still further. More loans 

are demanded, and though nominal interest may 

be forced up somewhat, still it keeps lagging 

below the normal level. Yet nominally the rate 

of interest has increased; and hence the Ienders, 

too, including banks, are led to become more 

enterprising. Beguiled by the higher nominal 

rates into the belief that fairly high interest is 

being realized, they extend their loans, deposit 

curréncy (M’), already expanded, expands still 

more... . In other words, a slight initial rise of 
prices sets in motion a train of events which 

tends to repeat itself. Rise of prices generates 

rise of prices, and continues to do so as long as ` 
the interest rate lags behind its normal figure. 

[1912, pp. 59-60] 


These effects, together with the decrease in 
the demand for money due to higher nominal 
interest rates (1912, p. 63), result in a tempo- 
rary increase in real output, due to the excess of 
investment over savings. Thus the interest rate 
is unable to adjust to the normal level and 
Fisher concludes that, i 
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Trade... . will be stimulated by the easy terms 
of loans. This effect is always observed during 
rising prices, and people note approvingly that 
“business is good” and ‘‘times are booming.’’ 
(1912, p. 61] 


Unfortunately, once the adjustment of interest 
to its normal level is completed, the stimulus to 
trade is removed. In fact, Fisher maintains, the 
lags in interest adjustment may precipitate a 
contraction of trade. , 


HI. Fisher’s Empirical: Work 

In each of his books on interest rates Fisher 
devotes an early chapter to a discussion of the 
steady-state properties of thé interest inflation 
relationship. Fisher felt that steady-state—or 
full equilibrium—properties were of great inter- 
est. Long-run conditions provide us with infor- 
mation about where a given system would come 
to rest, if all exogenous variables were to re- 
main fixed; hence, they help us to identify the 
major directions of adjustment in endogenous 
variables to expect, which may ultimately aid 
us in formulating policies. 

Fisher did not, however, call on the steady- 
state properties of interest rates to explain any 
given set of observed market interest rates. The 
world is simply not kind enough to change 
slowly enough to observe the steady state. 


. we shall consider the temporary effects 
during the period of transition separately from 
the permanent or ultimate effects. . . . These 
permanent or ultimate effects follow after anew 
equilibrium is established,—if, indeed, such a 
condition as equilibrium may be said ever to be 
established, [1930, pp. 55-56] 


Thus, Fisher stressed, the observable world 
is in continual disequilibrium, and the appropri- 
ate framework for analyzing real-world data is 
dynamic—or transition period—rather than 
static, 


. practically there is almost always some oc- 
currence to prevent perfect equilibrium. Oscilla- 
tions are set up which, though tending to be self- 
corrective, are continually perpetuated by ‘fresh 
disturbances. . . . A ship in a calm sea will 
. pitch’ only a few times before coming to rest, 
but in a high sea the pitching never ceases. 
While continually seeking equilibrium the ship 


y 
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continually encounters causes which accentuate 
the oscillation. . . . Since periods of transition 
are the rule and those of equilibrium the excep- 
tion, the mechanism of exchange is almost 
always in a dynamic rather than a static condi- 
tion. [1930, pp. 70~71]. 


Fisher accordingly took great care to separate 
his discussions of steady-state properties from 
those of empirical work on interest adjustment. 

Fisher’s most sophisticated, and most 
frequently cited, empirical work on the effects 
of inflation on interest was presented in Chapter 
XIX of The Theory of Interest. In the first five 
sections of this chapter Fisher gave qualitative 
evidence showing that interest rates expressed 
in different standards are different when those 
standards are diverging in value; inflation re- 
sulted in high interest rates, but the adjustment 
was very slow. Then, in Sections 6 and 7, 
Fisher presented results of correlating nominal 
interest rates with lagged inflation rates for both 
Great Britain and the Unites States. He con- 
vincingly argues (pp. 418-20) that a distributed 
lag of past inflation rates should be employed 
rather than a discrete lag, and presented simple 
correlation coefficients which would corre- 
spond to a regression equation of the form, 


T: 
(1) n=atb > wim-iter. 


im] 


where a and b are constant, w;:i = 1,..., Tare 
distributed lag weights, T is the order of the es- 
timated lag distribution, and e; is the error term. 
For ease in calculation Fisher constrained the 
lag weights to decline arithmetically and to sum 
to unity. The results were striking. Correlations 
between long-term bond rates and distributed 
lags of past changes were extremely high. Even 
more striking, however, was the length of time 
required for complete adjustment. After es- 
timating (1) for various values of T, Fisher 
concluded that, 
for Great Britain in 1898-1924, the highest 
value of r (+0.980) is reached when effects of 
price changes are assumed to be spread over. 28 
years or for a weighted average of 9.3 years, 
while for the United States the highest r 
(+0.857) is for a distribution for the influence 


due to price changes over 20 years or a weighted 
average of 7.3 years. [1930, p. 423] 
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Using quarterly data on U.S. commercial paper 
rates Fisher found similar results: 


. . in the period 1915-27, r reaches its max- 
imum (+0:738) only when a total of 120 quar- 
ters, or thirty years, is included in the period 
subject to the influence of price changes upon i. 
11930, p. 427] 


In contrast to modern writers, Fisher was not 
surprised to find that it took, in the most ex- 
treme case, 120 quarters for full adjustment of 
interest to inflation. He interpreted the lag as 
largely representing adjustments in real vari- 
ables, real interest, profits, and the volume of 
trade, and nor as a simple measure of the delay 
in expectations formation. 


It seems fantastic, at first glance, to ascribe to 
events which occurred last century any influ- 
ence affecting the rate of interest today. And yet 
that is what the correlations with the distributed 
effects of (inflation) show. A little thought 
should convince the reader that the effects of 
bumper wheat crops, revolutionary discoverizs 
and inventions, Japanese earthquakes, Missis- 
sippi floods, and similar events project their in- 
fluence upon prices and interest rates over many 
future years even after the original causal event 
has been forgotten... . A further probable ex- 
planation of the surprising length of time by 
which the rate of interest lags behind price 
changes is that between price changes and inter- 
est rates a third factor intervenes. This is busi- 
ness, as exemplified or measured by the volume 
of trade. It is influenced by price changes and 
influences in turn the rate of interest. [1930, p. 
428-29] 


Cn this point Fisher further elaborates, 


Two facts have, I think, now been well es- 
tablished. The first, that price changes influence 
the volume of trade, has been shown in earlier 
studies made by me. The second, that the vol- 
ume of trade influences the rate of interest, has 
been shown by Carl Snyder, Ayres, Mitchell, 
and others, The evidence for both relationships 
is not only empirical, but rational. Rising prices 
increase profits both actual and prospective, and 
so the profit taker expands his business. His ex- 
panding or rising income stream requires financ- 
ing and increases the demand for loans. [1930, 
p. 439] 


Fisher sums up the adjustment of both real and 
nominal interest. 
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- The final result, partly- due to foresight and 
partly to the lack of it, is that price changes do 
after several years, and with the intermediation 
of changes in profits and business activity affect 
interest very profoundly. In fact, while the main 
purpose of this book has been to show how the 
rate of interest would behave if the purchasing 
power of money were stable, there has never 
been any long period of time during which this 
condition has been approximately, julfilled. 
When it is not fulfilled, the money rate of inter- 
est, and still more the real rate of interest, is 
more affected by the instability of money than by 
those more fundamental and more normal 
causes connected with income, impatience, and 
opportunity, to which this book is chiefiy de- 
voted. [1930, p. 451] 


Quite clearly, then, Fisher did not assume a 
constant real rate, nor did he assume a real rate 
determined independently of past inflation. It is 
precisely the variations in real factors, accord- 
ing to Fisher’s interpretation, which combine to 
produce the extremely long adjustment period 
for nominal interest, quite apart from the way in 
which price expectations are formed. 

During the past decade a large body of empir- 
ical work on the interest inflation relationship 
has been published. These papers typically pre- 


sented estimates similar to (1) in form, and 


were widely interpreted as a revival of the work 
begun by Fisher in 1930. The interpretation of 
the empirical work, however, was much more 
naive than that given by Fisher, In fact, in their 
zeal to obtain estimates of price expectations 
parameters many writers went so far as to argue 
that Fisher assumed a real rate which was deter- 
mined by ‘‘productivity and thrift’ alone and 
which was independent of past inflation rates. 

But Fisher did not interpret the lag between 
inflation and interest in terms of price expecta- 
tions. As I have attempted to show above, 
Fisher felt the major influence of inflation was 
on real interest, and that the adjustment came 
largely through profits, investment, and the vol- 
ume of trade. 


As to the nominal variation in the rate of inter- 
est, we found that theoretically, an appreciation 
of one percent of the standard of value in which 
the rate of interest is expressed, compared with 
some other standard, will reduce the rate of in- 
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terest in the former standard, compared with the 
latter, by about one percent, . . . Such a change 
in the rate of interest would merely be a change 
in the number expressing it, and not fundamen- 
tally a real change. Yer, in actual practice, for 
the very lack of this perfect theoretical adjust- 
ment, the appreciation or depreciation of the 
monetary standard does produce a real effect on 
the rate of interest, and that a most vicious one. 
This effect, in times of great changes in the 
purchasing power of money, is by far the great- 
oat all effects on the rate of interest. [1930, p. 
49 


The current interpretation of Fisher’s work, 
however, continues to ignore the effects of in- 
flation on real interest, and to interpret the dis- 
tributed lag weights in (1) as the parameters of 
the inflation forecasting mechanism. 


IV. Conclusions 
The purpose of this paper has been to demon- 
strate that Fisher’s theory of appreciation and 


` interest was much more theoretically innovative 


and far richer in implications than the. version 
found in the literature today. The modern in- 
terpretation of Fisher’s work is based on two 
propositions, both of which are false: 1) Fisher 
assumed a constant real rate, or a real rate 
which was orthogonal to past inflation rates; 2) 
Fisher’s distributed lag estimates constituted an` 
attempt to measure the parameters of the infla- 
tion forecasting process, implying that long lags 
are associated with slow revision of price fore- 
casts. 

Fisher’s theory of appreciation and interest, 
as he advised his readers many times, -was 
based on the crucial distinction between periods 
of full equilibrium and those of transition, or 
disequilibrium. Fisher explained that in steady- 
state equilibrium, nominal interest will be bid 
up by exactly the rate of inflation, and real in- 
terest will remain unchanged. But the over- 
whelming impact of inflation during the transi- 
tion period is on real variables: real interest, 
real profit, real investment and real income. In 
fact Fisher argued that the real effects of infla- 
tion on interest were the major determinants of 
booms in business activity. 

The neglect of Fisher's rigorous development 
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of dynamic interest theory is unfortunate for 
several reasons. It means, first of all, that an 
important chapter has been left out of modern 
views on the development of economic thought. 
Fisher is typically cast as a stubborn classical 
economist who stuck to his classical compara- 
tive static principles of full employment equi- 
librium, and perfectly flexible prices and inter- 
est rates. Yet we have seen how Fisher was 
fundamentally concerned with statistical anal- 
ysis of real-world data, and how he skillfully 
developed a dynamic model of interest and in- 
come adjustment which was based on imperfect 
foresight, money illusions, windfall profit af- 
fecting aggregate demand and income, and 
tardy adjustment of prices—all characterizing 
the transition period to a new static ‘equilibrium. 
Thus the work of Irving Fisher must be in- 
terpreted as a pioneer effort at understanding 
the short-run dynamics of macroeconomic dis- 
equilibrium, an interpretation recently given to 
Keynes’ The General Theory by Axel Leijonhuf- 
vud, and others. Indeed, once Fisher’s work is 
recognized, The General Theory can no longer 
be viewed as a hiatus in the development of 


* modem economics, but rather as a continuation 


of work begun by Fisher several years earlier. 

Of more practical importance is the fact that 
an entire body of literature has grown out of a 
false interpretation of Fisher’s empirical work 
in The Theory of Interest, a body of literature 
which unanimously interprets long interest- 
inflation lags in terms of sluggish forecast for- 
mation, perhaps resulting in incorrect policy 
prescriptions. A further consequence of the 
modern interpretation of Fisher’s work, has 
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been the proliferation of autoregressive expec- 
tations proxies for a variety of purposes, rather 
than examining alternative forecasting models. 
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The Anatomy of Monetary Theory 


By ROBERT W. CLOWER* 


It is obvious even to the most ordinary in- 
telligence, that a commodity should be given up 
by its owner in exchange for another more use- 
ful to him. But that every economic unit in a na- 
tion should be ready to exchange his goods for 
little metal disks apparently useless as such, or 
for documents representing the latter, is a proce- 
dure so opposed to the ordinary course of things 
[as to seem] downright ‘‘mysterious.”’ 

—Karl Menger, ‘‘On the Origin of Money’”! 


Modern discussions of monetary theory have 
fairly well demolished its traditional founda- 
tions without so far putting anything definite in 
their place. To be sure, some progress towards 
reconstruction, has been made. In particular, 
contributions by John R. Hicks (1967), F. H. 
Hahn (1971), Karl Brunner and Allen Meltzer, 
Jack Hirschleifer and a host of other writers 
have shown that set-up costs of engaging in 
trade must play a central role in any acceptable 
formal theory of monetary exchange. Other 
contributions by Clower (1969), Morris Perl- 
man, Joel Fried, Joseph Ostroy and R. M, Starr, 
and Peter Howitt have suggested that individual 
holdings of commodity inventories must also be 
taken into account. Finally, many writers have 
argued that certain physical characteristics of 
commodities are vital. Thus some of the ingre- 
dients for a reconstruction of the foundations 
are not seriously in doubt. What remains to be 


*University of California-Los Angeles. I am indebted to 
numerous colleagues for helpful personal discussions about 
central ideas in this paper, but especially to Joel Fried and 
Peter Howitt of the University of Western Ontario, and to 
Robert Jones and John Riley of UCLA. As will become 
clear in the sequel, all of my thinking in this area has been 
strongly influenced by recent work of Professor Hicks, par- 
ticularly his Theory of Economic History (1969) and Criti- 
cal Essays in Monetary Theory (1967). My debt to other 
writers, both at UCLA and elsewhere, is not too inade- 
quately acknowledged, I hope, by citations in the text, 

‘Menger, p. 239. I owe this reference to Robert Jones, 
whose Brown University dissertation supplies one possible 
solution to Menger’s ‘‘paradox’’ (for a published version of 
the argument, see, 1976). 
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settled is the manner in which these and possi- 
bly other ingredients might best be combined. 

This problem is not likely to be resolved in 
the near future; at best, we might hope for an 
early professional consensus about the way in 
which the problem should be approached. My 
purpose in this paper is to contribute to the for- 
mation of such a consensus by exploring rather 
carefully the roles that transactions costs and 
other purportedly crucial complications might 
play in the evolution of monetary exchange ar- 
rangements within a simple spot-exchange 
economy that is initially imagined to be as 
devoid of explicit empirical features as any 
standard Arrow-Debreu model. 


I 


Our first order of business is to state explic- 
itly just what aspects of experience we should 
want to have “‘explained’’ by any theory that 
claims to provide even a minimally adequate 
description of a monetary economy. This may 
be accomplished most conveniently by setting 
out an agenda of requirements that any such 
theory should satisfy. On the basis of earlier lit- 
erature, everyday observation and my own con- 
sidered professional judgment, I should regard 
four requirements as mandatory: 


1) The theory should imply that trade is an 
ongoing process in time rather than a once-for- 
all affair that ends in the permanent elimination 
of incentives for further trade. 

2) The theory should imply that, on 
average over any finite time interval, each indi- 
vidual holds positive stocks of all goods that are 
regularly traded. 

3) The theory should imply that the bulk 
of all trades occur not through essentially ran- 


For extensive discussion and references see A. M, Ulph 
and D. T. Ulph. 
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dom pairing of individuals who happen to share 
a double coincidence of wants, but rather 
through systematic pairing of specialist with 
nonspecialist traders in a relatively small 
number of organized, continuously operating 
markets. 

4) The theory should imply that at least 
one and at most a few distinctive ‘‘money’’ 
commodities are transferred (or promised for 
future delivery) by one party to another in vir- 
tually all exchange transactions. 

The rationale of each of these conditions will 
become clear as we proceed. 


il 


Directing inquiry now to our central theme-— 
the logical anatomy of monetary theory—let us 
start by imagining a Patinkinesque community 
of self-interested individuals each of whom re- 
ceives ‘‘like manna from heaven’’ a predeter- 
mined quantity per time unit of one or more du- 
rable goods that may be consumed directly, 
traded for other commodities, or held for future 
consumption or trade. Suppose also that each 
individual is a natural source of labor services 
~ that can be consumed directly (as ‘‘leisure’’ or 
as inputs in household ‘‘production’’) or con- 
tracted for sale to other individuals. Given these 
assumptions, received theory informs us that 
potential gains from trade will exist if different 
individuals have different preferences or en- 
dowments. Let us assume that this proviso is 
satisfied. Then, depending on the magnitude 
and distribution of potential gains, trades will 
almost certainly occur. What we can validly say 
about the volume and pattern of trading activity 
will then depend on just what story we choose 
to tell about the manner in which individual 
trading plans are conceived and executed.® 

At this stage, of course, we have almost un- 
limited room for maneuver. Our basic model 
includes certain necessary elements of an ac- 


3This theme is most elegantly elaborated in papers by E. 
C. H. Veendorp, Ostroy (1973), Allan Feldman, P. J. Mad- 
den and Jones. 
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ceptable theory of monetary exchange, namely, 
objects to be traded, agents to trade these ob- 
jects, and incentives for agents to interact so 
that actual trades occur. But it lacks all ele- 
ments that might be or have been adduced by 
various writers as necessary conditions for 
monetary exchange. Our next task, therefore, is 
to add further content to our model. 


iil 


Let us proceed by asking, first, what addi- 
tional assumptions should be included in our 
argument to ensure satisfaction of the first of the 
requirements listed earlier, i.e., the requirement 
that trading activity should occur as an ongoing 
process in calendar time? 

At first glance, the answer to this question 
might seem to be, ‘‘none at all,” since our 
basic model is explicitly formulated as a stock- 
flow system in which potential gains from trace 
are sustained over time by the continuous re- 
ceipt of fresh commodity endowments by indi- 
vidual traders. As Roy Radner, Hahn and others 
have shown,‘ however, even outwardly ‘‘essen- 
tial’ sequence models may turn out to be logi- 
cally equivalent to ‘‘nonessential’’ sequence 
models of Arrow-Debreu type in which trading 
contracts are concluded at just one instant in 
calendar time. The source of this equivalence is 
significant; it lies in the twin assumptions that 
traders are inhumanly prescient and that trading 
contracts and arrangements for future delivery 
of commodities can be negotiated at zero cost. 
If either or both of these restrictions are 
dropped, the first of our requirements can be 
easily satisfied by almost any  stock-flow 
model.5 

Let us drop both restrictions; more precisely, 
let us suppose that individuals view future en- 
dowment flows as probable rather than certain, 
and also that individuals can negotiate trades 


4Cf. Radner; Hahn, pp. 230-34, Ulph and Ulph, rp. 
365-67. 
Strictly speaking, pure stock models fail this test; but 


-such models are seldom used except to discuss spec:al 


aspects of the logistics of exchange, for which purpose thzy 
are invaluable (cf. Ostroy). 
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only by engaging in -extensive search and 
bargaining activities. Then our model will sat- 
isfy our first requirement. Will it also satisfy the 
second; i.e., can we assert that each individual 
will hold positive average stocks of all goods 
that are regularly traded? 

Again, the answer would appear at first 
thought to be in the affirmative. For it is easy to 
show that if search, bargaining and other trade- 
related activities impose set-up costs on individ- 
uals in the form of foregone leisure or consump- 
tion or both, then individuals will engage in 
trade, if at all, only at discrete points rather than 
continuously in time; hence, each individual 
will hold, at one moment of time or another, 
positive stocks of all traded goods.* What we 
have to show, however, is not that holdings of 
stocks will occasionally be positive, but rather 
that average holdings over any finite time inter- 
val will be positive. 

To avoid tacitly assuming what we seek to 

. prove, let us suppose that we have to deal with 
an individual who wants to trade a good. X for 
another good Y, but discovers to his horror that 
no other individual is willing to trade X or Y for 
anything but a third good, say, Z. In this case 
the individual will either not trade at all, or he 
will first sell X for Z and then use Z to purchase 
.Y. Unless units of Z are less costly to store than 
units of either X or Y, however, the individual 
will (if rational) combine every sale of X or Z 
with a nearly simultaneous purchase of Y with 
Z, which implies that average holdings of units 
of Z will be arbitrarily close to zero. Thus 
storage costs as well as set-up costs apparently 
must be invoked to ensure that our model satis- 
fies the second requirement listed earlier. Actu- 
ally, this is too strong. If search and bargaining 
costs are substantial relative to potential gains 
from trade, then indirect trades will be in- 
frequent or nonexistent, in which case storage 
costs will be irrelevant. But there is also another 

‘possibility. If individuals regard future endow- 


®See Hirshliefer, pp. 138-41, for an especially clear ex- 
position. i 
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ment flows as merely probable rather than cer- 
tain, we should expect many: or even most 
traders to hold precautionary balances of some 
goods as a hedge against possible real-income 
reductions, and such balances would consist 
predominantly of goods with relatively low 
costs of storage. If such holdings are wide- 


spread and are concentrated in a few goods that ` 


are held by virtually all individuals, then it may 
well cost less time and effort for an individual 
to trade X for one of these goods, and then go 
on to purchase Y, than to trade X for Y directly. 
In this situation, therefore, our argument goes 
through as stated initially: i.e., storage as well 
as transactions costs must be invoked to ensure 
satisfaction of our second requirement. 


IV 

The third requirement in our agenda—that 
the bulk of all trades should occur in organized 
markets—appears not to have been noticed in 
earlier work or, as seems more likely, has sim- 
ply been taken for granted.” However that may 
be, the oversight is crucial; for'as we shall see 
later, the existence of organized markets ap- 


w” 


pears to be almost a precondition for monetary ~ 


. exchange. But our immediate task is just to 
‘explain how, on our present assumptions, 


organized markets might evolve in response to 
the working of natural economic forces. 
If potential gains from trade were large and 


widely distributed across individuals and com-’ 


modities, trading activity might be substantial 
‘even in a community without organized mar- 
kets; but if search and bargaining costs were at 


all significant, vast areas of. potential gain- 


would never be explored. In the latter case, as 
George Stigler has observed,® there would exist 
‘‘powerful inducements’’—namely, widespread 
profit opportunities—for some individuals to lo- 
calize trade by establishing ‘‘ready markets’’ 


?This is reflected in the common use of the word 
‘‘money”’ to refer to a complex of ideas that would be more 
accurately rendered by using the term ‘organized mar- 
kets.” For more on this, see below, note 11. 

8Stigler, pp. 218-19, 
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for commonly traded goods in which other indi- 
viduals could routinely execute certain designa- 
ted pairwise trades at dates and in quantities of 
their own choosing. 

Powerful inducements notwithstanding, we 
should not expect many individuals to act as 
specialist traders. To establish a ready market 
and attract enough customers to eam a profit 
that would make the activity worthwhile, an in- 
dividual would have to: 


% (i) accumulate inventories of a wide variety 
r of commonly traded goods; 

(ii) offer to trade at rates of exchange more 
attractive than average rates which indi- 
viduals could normally expect to obtain 
on short notice by trading with ether non- 
specialists; 

(iii) maintain a spread between ‘‘buy’’ and 
‘sell’? rates that would encourage vol- 
ume trading and discourage competition 
by other specialists, yet yield a real in- 
come sufficient to offset operating costs; 

(iv) earn a rate of return on average holdings 

of trade inventories at least equal to his 
r> rate of time discount. 


Casual introspection suggests that these condi- 


tions would dissuade any but the most thrifty, | 


foresighted, diligent, energetic, sagacious and 
enterprising individuals® from setting up shop 
as trade specialists. But specialist traders could 
never be common in any case; for if they tended 
in that direction, competition among them 
would reduce trading spreads to the point where 
only those specialists with relatively low rates 
of time discount would choose to survive. 

I need not emphasize the social benefits that 
flow from the existence of organized markets. 
The trouble and effort that would otherwise be 
incurred in the conduct of the most ordinary 
business of life has been a favorite theme of 


®This list is lifted, of course, from various places in 
bs Marshall’s Principles. 
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writers on money since the time of Aristotle. 
What does merit emphasis is that these benefits 
do not depend logically on the use of special 
‘‘money’’ commodities as media of exchange. 
The literature of monetary economics—again 
from Aristotle on—is replete with instances in 
which writers have inadvertently used the word 
‘‘money” as if it were synonymous with the 
phrase ‘‘organized markets. ”’!!. Historically, of 
course, ‘‘money’’ and ‘‘markets’’ have gener- 
ally coexisted, but that connection is one of fact 
rather than logic. Confused understanding of 
this point is, I conjecture, a major reason why 
monetary theory has for so long remained one 
of the least settled branches of formal economic 
analysis. As we have just seen, it is easy to 
explain how organized markets arise from the 
working of natural economic forces; there is no 
mystery here, except perhaps Adam Smith’s 
‘instinct to truck and barter.’’ What is not easy 
to explain is how the organization of such mar- 
kets tends always to take a highly specialized 
form that permits us objectively to assert that 
certain objects (or ‘‘documents representing the 
latter’) play a distinctive role as ‘‘money.”’ 
That, of course, is the task set for us by the 
fourth and final item on our agenda. 


v 


Given the individualist behavior assumptions 
of standard theory, we have. no option but to 
suppose that monetary exchange will emerge, if 
at all, only if that way of organizing trading ac- 
tivity is clearly advantageous either to specialist 
traders or to nonspecialist traders and is disad- 
vantageous to neither. 

Can it be shown that a typical specialist will 
have reason to require that customers give or re- 


10See A. E. Monroe, p. 17, for Aristotle’s contribution, 
and J. H. McCulloch, pp. 1-2, for a particularly lucid mod- 
em version of the same story. 


UThis usually occurs as soon as a writer has {with little 
difficulty) pointed out the costs of simple barter and passed 
on to consider other cases, for the only other cases that ever 
seem to come to mind are those that involve fully monetized 
market exchange. For an explicit account of other conceiv- 
able cases, see Clower and Axel Leijonhufvud, pp 184-85. 
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ceive units of a few designated ‘‘money’’ com- 
modities in exchange for all other goods? The 
answer appears to be in the negative; for al- 
though it is known that economies of scale may 
be achieved by concentrating inventories in rel- 
atively high-volume lines of activity,’ it can be 
shown that the elimination of one commodity 
from a specialist trader’s list of ‘‘tradeable 
goods”’ will necessarily reduce trading volume 


in one or more other commodities that remain 


on the list—which works in the wrong direc- 
tion. Indeed, granted that inventory holdings 
are a potential source of scale economies, and 
ignoring such considerations as costs of travel 
and transport and diseconomies in the operation 
of large-scale markets, the logic of our analysis 
leads us to conclude that the only permanently 
viable form of market organization would be 
one in which a single specialist trader— 
presumably one with a very low rate of time 
discount and a very keen eye for profit— 
provided the only ready market in the entire 
community. This form of organization would 
also be socially optimal in the usual efficiency 
sense since, with all trading activity concen- 
trated in a single market, potential economies of 
scale in inventory holdings could be exploited 
to the fullest possible extent. 

This line of argument does not demonstrate 
that a monetary form of market organization 
would be disadvantageous to specialist traders. 
However, it strongly suggests that no specialist 
trader would find it worthwhile to initiate 
moves in that direction. What about nonspecia- 
list traders? Have they any incentive volun- 
tarily to restrict their dealings to a relatively 
small subset of the set of all pairwise trades that 
specialist traders in the aggregate would be able 
and willing to handle? 

Again, the answer appears to be in the nega- 
tive. For why should any individual who wishes 
to trade, say, X for Y, proceed instead first to 
trade X for another commodity Z, and then to 


See Kenneth Arrow, S. Karlin and Herbert Scarf, pp. 
7-8. 
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trade Z for Y, particularly if it is always possible 
to trade X directly for Y with less time and ef- 
fort? On closer inspection, however, this argu- 
ment is seen to beg the question, for it rests on 
the tacit assumption that an individual who 
wishes to trade one good for another also wants 
to acquire the second good immediately. To ap- 
preciate why this might not always (or even 
usually) be so, suppose that an individual’s only 
endowment flow consists of units of a good X, 
and that all units of this good are sooner or later 
used to finance purchases of a variety of other 
goods—Y,Z,A,B, ..., etc. Then, as has been 
shown in recent work on the demand for trade 
inventories and the timing of exchange transac- 
tions,** the individual will—except in very spe- 
cial cases—minimize total trade-related costs 
by purchasing many or even most consumption 
goods at dates that differ significantly from 
those at which he sells units of X. To be sure, 
units of at least one consumption good must 
necessarily be acquired every time units of X 
are sold. But suppose that X is typically traded 
in large-size lots in exchange for just one other 
good——any good will do. Then units of this 
other good can later be used to purchase yet 
other commodities in various lot sizes and at 
various dates to conform with cost and other 
considerations that underlie the individual’s 
choice of transaction dates for different goods. 
So we conclude that individuals will quite gen- 
erally choose to carry out two transactions to go 
from X to Y, even though only one transaction is 
ever strictly necessary.” 

The last result resolves our central problem; 
for now we have only to recall our earlier dis- 
cussion of conditions in which certain commod- 


13See Herschel Grossman and Andrew Policano for dis- 
cussion and references; also Clower and Howitt. 

“An obvious exception would occur if ‘‘time taken to go 
to market” greatly outweighed all other trade-related costs, 
since in this case an individual would ‘‘bunch’’ sales of en- 
dowment goods with purchases of goods for consumption, 
thereby minimizing the number of trips to market. History 
provides a possible example of this in dealings of the gener- 
al merchant of pioneer times with trapper and farmer cus- 
tomers. See also Lars Jonung, for some fascinating com- 
ments on Swedish experience. 


a 
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ities would be held and used for transactions 
purposes to arrive at an obvious and compelling 
reason why nonspecialist traders might volun- 
tarily restrict themselves to selected pairwise 
trades, namely, storage costs. If there exists 
some commodity that is already a common ob- 
ject of exchange and which has distinctly lower 
storage costs than all or most other commodi- 
ties, a rational individual will choose to acquire 
or dispose of units of this good in virtually all 
exchange transactions. Moreover, since dif- 
ferent individuals are unlikely to differ much in 
their perception of the relative costs of storing 
different commodities, it follows that nonspe- 
cialist traders as a group will choose to con- 
clude most transactions with one or a few goods 
which will thus come to play a distinctive role 
as ‘common media of exchange” and ‘‘tempo- 
rary abodes of purchasing power.’’» If one of 
these goods is not just inexpensive to store but 
is also easy to identify, handle, partition, count, 
hide and transport (Did someone shout 
““Gold’’?), then that good will almost surely 
dominate all others as a means of payment in 
spot transactions. But in that case, and perhaps 
- even under weaker conditions, specialist traders 
will have no incentive to maintain direct pair- 
wise trading of every variety of commodity. 
Ready markets that deal exclusively with se- 
lected commodity lines (groceries, hardware, 
clothing, meats, black puddings, etc.) will be at 
least as viable as more general markets, among 
other reasons because inventory economies of 
scale can be exploited fully in such markets 


8If costs of search and bargaining were relatively unim- 
` portant, organized markets would not be viable; but the pre- 
ceding argument would still provide a rationale for individ- 
uals to hold and use certain kinds of goods as temporary 
abodes of purchasing power. Such behavior would probably 
not be common, however, because the insignificance of 
transactions costs would encourage frequent sales of small- 
size lots of endowment goods in direct exchange for goods 
to be consumed, which would make storage costs a minor 
factor in the choice of trading dates. An external observer of 
such an economy would be unlikely, therefore, to see any 
pattern in the pairing of traded commodities. These patterns 
become blindingly obvious only in economies where most 
trades occur in organized markets> 
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with relatively small stocks of trade capital. But 
there is no need to carry the story further; we 
have already established a satisfactory rationale 
for the existence and ubiquity of monetary ex- 
change. 


VI 


My conclusion can be brief. The preceding 
analysis indicates that just two main factors, 
namely, costs of negotiating exchange transac- 
tions and certain physical characteristics of 
commodities, have to be taken into account to 
establish necessary conditions for monetary ex- 
change to emerge in an otherwise strictly 
Arrow-Debreu economy. Sufficient conditiors 
cannot be stated, except in very general terms, 
because these depend in an essential way on the 
precise character of individual preferences, on 
the size and distribution of endowment flows, 
on the magnitude of search and bargaining 
costs, and on the technology of market manage- 
ment. Thus our results are not in any sense final 
or complete; at best they might be said to clarify 
just how much still remains to be done if we are 
to make theoretical sense of money. 
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Price Expectations and Stability in 
a Short-Run Multi-Asset Macro 
Model 


By EDWIN BURMEISTER AND STEPHEN J, TURNOVSKY* 


Traditionally, short-run macroeconomic 
models are void of asset price dynamics. One 
explanation of this neglect involves the notion 
of “‘short-run equilibrium.” If one defines a 
short-run equilibrium to be ‘a situation in 
which relative asset prices are constant, the 
problem of short-run asset price dynamics is 
assumed away at the outset. i 

But this abstraction from the dynamics of 
relative asset prices in general is unjustified. 
The typical short-run macroeconomic equilib- 
rium is characterized by two features: 

1) The stocks of assets (money, bonds, 
and capital goods) are fixed (instantaneously). 

2) Asset markets are in equilibrium in the 
sense that we observe points lying on the asset 
demand functions. 
In general neither 1) nor 2) requires that relative 
asset prices be constant in short-run equilib- 
rium. But as we shall note below, one case 
in which this will be so is if the actual prevailing 
values of the real rates of return and coupon 
rates on the assets are expected to continue 
unchanged throughout all future periods. Under 
this extremely restrictive assumption of static 
expectations the existing asset prices will be 
expected to continue throughout the future, 
and the price dynamics degenerates. More 
generally we define short-run dynamic equi- 
librium to be a situation in which 1) and 2) are 
satisfied and in addition relative asset prices 
are constant. 


*The authors are Professors of Economics at the Uni- 
versity of Virginia and the Australian National University, 
respectively. Burmeister wishes to acknowledge with thanxs 
research support provided by the National Science Founda- 
tion and the Center for Advanced Studies at the University 
of Virginia. 
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The uniqueness and stability of such a short- 
run dynamic equilibrium becomes the crucial 
question that we will discuss below. If we dis- 
cover that an economy always converges rapidly 
to a unique short-run dynamic equilibrium, that 
fact would provide a justification for models 
which do not contain short-run price dynamics. 
On the other hand, rapid convergence cannot 
be presumed a priori, and in fact we shall 
discover that some rather strong regularity con- 
ditions are required to ensure stability. When 
these regularity conditions are not satisfied, the 
possibility arises of short-run dynamic in- 
stability, a result that would destroy the validity 
of macroeconomic models formulated on the 
assumption that a short-run dynamic equili- 
librium prevails at every instant. Thus we will 
carefully examine the underlying mechanism 
generating price dynamics. Since we do not 
postulate dynamic equilibrium, our formulation 
may be viewed as a ‘‘disequilibrium approach’”’ 
to short-run macroeconomics. 

Our model contains three main ingredients: 

(i) A new adaptive-type mechanism for gen- 
erating price expectations simultaneously 
with a portfolio rate of return condition. 
A savings function, postulated to depend 
upon (expected) disposable income and 
wealth, with disposable income defined to 
ensure the consistency of planned savings 
and planned (expected) wealth accumu- 
lation. 
Asset demand functions that determine 
the value of the stocks of various assets as 
functions of expected rates of return, 
income, and wealth. Capital gains play a 
crucial role because they enter via the 
definition of the expected rates of return 
on assets. 


(ii) 


(iii) 
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We will introduce (i)-(iii) in Sections I-H 
below; we then combine these features and 
briefly describe the behavior of the complete 
model. 


I. Price Expectations and the Rates of 
Return 

We consider a model with n+ 1 assets, 
letting the (n + 1) — st asset be the numéraire 
good, money. The stocks and prices of these 
assets at time t are (X,(t),..., X,t), 
Xnoi(t)) and (P(t), ..., Pa(t), Pari), 
respectively, where P,43(t) = 1, so wealth, in 
terms of the numéraire (money) is 


n+l 


(1) W(t) = > Pi(t)X;,(t). 


The stocks X;(t) are assumed to remain fixed at 
some arbitrary levels X;. Prices, however, will 
in general vary over time, with a major part of 
the dynamics being due to the evolution of price 
expectations. 

We suppose that the price expectations for 
asset i satisfy the mixed total-partial differential 
equation 
(2) TiD = Bij, 0(t, 1), B: = constant > 0, 
where 7;(s,t) denotes the expectation formed 


at time t for the asset price P;(s), at time 
s Zt, and where 


ðm (s, t) 
7,1 (t, 5) = T 2 Ti a(t, t) = 
s= 
ðmls, t) 
ðt [sst 
and 


j d 
T(t) =at = maalt, t) + Tilt, t). 


This equation has been derived elsewhere as 
the limit of a discrete time adaptive-type 
expected price mechanism, and space precludes 
a complete discussion here; see Burmeister and 
Turnovsky (1976a). A crucial feature of our 
expected price mechanism is that it satisfies 
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what we have called the weak consistency 
axiom 


(3) a(t, 0) = Pi(t). 


That is, the expectation formed at time t, for the 
price expected to prevail at that same instant of 
time t, must equal the actual price prevailing at 
that time. Underlying this axiom is the assump- 
tion that forecasters have instantaneous and cost- 
less access to information, so that they learn 
P(t) the moment it occurs. Under these con- 
ditions any rational forecasting process must 
satisfy (3); if such information is not available 
instantaneously or is costly, then (3) need not 
hold. It is also important to realize that expec- 
tations generated by our mechanism may be 
completely rational in the sense that given the 
information available to economic agents, they 
are the maximum likelihood estimates of price 
levels; see for example, Benjamin Friedman. As 
is conventionally assumed, we take 7;(s, t) 
to be point estimates of means held with 
subjective certainty. Ideally an uncertainty 
mode! would involve the entire probability 
distribution of the predicted variables, but this 
would be intractable for our purposes. As 
formulated, our model is in principle capable 
of empirical verification. 

The net real rate of return on asset i is obtained 
as follows. The current price of a unit of that 
asset (in terms of the numéraire) must equal 
the discounted present value of the expected 
future earnings of that asset. Likewise, the 
expected price of asset i for time (t + h), say, 
formed at time t, must equal the expected 
discounted earnings of that asset from time 
t+h on. Assuming that expected dividends, 
(upon which the expected future earnings are 
based), and expected rates of return, satisfy 
weak consistency axioms analogous to (3) 
above, and taking the partial derivative with 
respect to h, we can show that the instantaneous 
rate of return on asset i at time t is given by 


= Saeed 
ad nO= pot PO 
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The term w,(t) is the ‘‘dividend’’ or ‘‘coupon 
flow’’ that the ith asset pays at time t (expressed 
in terms of money). Thus the instantaneous 
rate of return r;(t) consists of the coupon rate of 
return w,(t)/P;(t), plus the expected rate of 
capital gain 7;,,(t,t)/P,(t); see Burmeister and 
Turnovsky (1976a), Burmeister and Daniel 
Graham, and Turnovsky. In the case of the 
numeéraire, money, 7n41,1(t,t) = 0 so that 
adding the postulate that money yields no return 
(Wa+1 = 0), we have r,4.:(0 = 0 

Note that if one makes the simplifying 
assumption that the current values of w,(t) 
and r,(t) are expected to prevail indefinitely, 
equation (4) simplifies to 


wi(t) 
(4a) na) = Pi)” 
Equation (4a) is in fact the relationship between 
asset price and return typically adopted in 
current macroeconomic theory; see, for 
example, James Tobin. It holds under the 
assumption of static expectations, in which case 
the current asset price is also expected to prevail 
` indefinitely; expected capital gains are zero and 
the price dynamics collapses. 
Combining equations (2), (3), and (4) yields 


Tirlt,t) + Tielt, t) = 7 


[wi(t) — nP, i(t)] 


m(t) = 


or, using the consistency axiom (3) 


(5S) P,= m = piw- rP], 


i=l,...,n, 


Bi 
l- fi 
The time variable t has been dropped to simplify 
notation. Henceforth we also shall assume that 
all the coupon rates w; are exogenously given 
and constant. 

Equations (5) play a fundamental role and 
have been derived in complete detail by 
Burmeister and Turnovsky (1976a). Loosely 
speaking, the expectations equation (2) is 
‘‘backward looking’’ in time, while the rate of 
return equation (4) is ‘‘forward looking’’ in 





where p; = and we assume 0 < 6; < 1. 
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time. Combining these two effects yields a 
total time derivative for expected and actual 
asset prices in continuous time. Thus equa- 
tions (5) determine the rate of change of prices 
as the simultaneous solution to expectations 
equations and rate of return equations. 


II. Savings and the Flow Constraint 
Recent work on the formulation of continuous 
time macroeconomic models has shown how 
such models must satisfy a flow, as well as a 
stock, constraint at each point of time; see 
Josef May and Stephen Turnovsky. In this 
model stock the constraint is: 


(6) W4t,t) = > P,X, = Wit). 


tel 


The flow constraint that the planned rate of 
wealth accumulation must equal the planned 
rate of savings is 


nti 


m sQ = Wit) = » mi r(t, OX, 


and (7) holds if, and only if, we define dis- 
posable income by 


ntl ee 
(8) yt) =yQth+ S Pir X. 


i=l 


To proceed further we must specify the sav- 
ings function which we take to depend upon 
disposable income and wealth: 

(9) s=s(y?,W), 1>s:>0,s,<0, 

with y? defined by (8). This relationship is in 
nominal terms. Thus the level of income is one 
of the endogenous variables in our model. Be- 
cause the stocks of all assets, including produc- 
tive capital goods, are fixed in our short run, 
y is proportional to money wage income. Hence 
if the money wage rate is also fixed, y and 
employment are proportional; our model deter- 
mines short-run employment in the usual Keyne- 
sian fashion. 
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Finally, substituting for mj, ,(t,t) from the 
rate of return equations (4), and using (6), (8), 
and (9), the flow constraint (7) can be written as 


nti 


5 PX) = 
iml 


nii = 
Dd (Piri — wi) X 
i=1 


(7a) s (y + 


w 


n+l EERI 
Ş PiriXi, 
gi 


and the latter in turn can be solved for y: 


(10) y=¢(P;,... 
where 


(lla) &y/ðP, = [r X 0 — s1) — s2Xı]/sı> 0 


(11b) ay/ar, = (1 — s1) Pp Xi/ s, > 0. 


In particular, we deduce that any increase in 
_ rı must raise the level of income in order to 
generate sufficient savings to match the desired 
increase in the rate of wealth accumulation. 


III. Asset Demand Functions and 
Assumptions 


The asset demand functions are 


P.X,= Fi (ry, sevens Ys W), 


i=1,...,nntl, 


(12) 


where it will be recalled that y denotes the level 
of income measured in terms of the numefaire 
good, money. As well as requiring the usual 
‘tadding up’’ conditions to hold, the analysis, 
which is described in Section IV, is based on 
the following assumptions. 


Assumption (A.1) (gross substitutes) 


Fi>0 and Fis0 for ix j 
i=l,..., n n+l, 
J=l,..., A 


(A.1) says that all assets are gross substitutes. 
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Assumption (A,2) (demand for money) 


Frt12>0 and Fi £0, i=1,...,n. 
(A.2) asserts that the transaction demand. for 
money F%+! is financed (instantaneously) by 


reducing the holdings of all other assets. 


Assumption (A.3) (wealth effects) 


Fr+1>0 and F$ Z0, i=1,...,0. 
This assures that wealth has a positive effect on 
the demand for money and a non-negative effect 
on all other assets. 


Assumption (A.4) (weak transactions demand 
for money) 
sa N; 


Feel 4 yP XF} <0, be, .. 


where 
y =! (1 = $1)/s1>0. 


Assumption (A.4) is rather strong, but it is cru- 
cial for our conclusions. It states that an increase 
in any yield r; decreases the demand for money 
sufficiently to outweigh any increase in the trans- 
actions demand for money arising from the 
associated increase in income y which occurs in 
order to maintain the flow constraint; see (1 1b). 
Assumption (A.4) does appear empirically 
realistic. 


IV. Behavior of the Model 

Space limitations prohibit a complete analysis 
of the model, but Burmeister and Turnovsky 
(1976b) contains proofs of the theorems stated 
below and is available from the authors upon 
request. The first result is that, given assump- 
tions (A.1)—(A.4), equations (7a), (12), and (6) 
can be solved globally for 
(13) n =f (Pis... Pr), i= l,..., n. 
The economic interpretation of this result is that 
equations (12) and (6) define a generalized 


“LM” curve, while equation (7a) defines a gen- : 


> 
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T eralized ‘‘7S’’ curve. These generalized “LM” 


4 


and ‘‘JS’’ curves enable us to solve for the rates 
of return, defined to include expected capital 
gains, as functions of the prevailing asset prices. 

Equations (13) are now substituted into the 
dynamic price equations (5) to yield an autono- 
mous system of differential equations in asset 
prices: 


(14) P; = ww; -Rfi (Pi, £ ee oP 


i= l.,...,n. 


b. 


<A short-run dynamic equilibrium is a rest point 


(P*, ..., P*)>0 to (14) where P, = 0. We 
shall suppose that the exogenous dividends— 
the w,’s—are such that a rest point exists. The 
Stationary values therefore satisfy the static 
asset pricing relationship (4a). Moreover, given 
our assumptions any rest point must be unique, 


and the remaining question is the stability of . 


equilibrium. 

The strongest stability results obtain when 
there are three assets: asset I or ‘‘capital,’’ 
asset 2 or “‘bonds,’’ and asset 3=n+1= 
2+ 1 or “‘money.’’ This three asset n = 2 case 
corresponds to traditional macroeconomic 
models, and without additional assumptions we 
have proved that any rest point solution to the 
dynamic price equations (14) is locally asymp- 
totically stable, independent of the adjustment 
speeds y. 

When the number of assets exceeds three 
(n > 2), the same stability result can be proved 
provided we also assume: 


Assumption (A.5) 


The matrix [2] has a positive diagonal 
j 


and negative off-diagonal elements. 


It can be proved that this sign pattern does 
prevail when income does not affect the demand 
for assets and when all cross effects in the asset 
demand functions are zero. Therefore assump- 
tion (A.5) may be satisfied when these conditions 
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hold approximately, and its validity becomes an 
empirical question.? 


V. Conclusions and Future Research 


The formulation of consistent dynamic 
macroeconomic models is an important issue 
and this paper makes only modest progress. 
While we have obtained conditions under which 
a short-run dynamic equilibrium will be unique 
and stable, irrespective of the speed of adjust- 
ment, other issues requiring further investiga- 
tion are also raised. The conditions under which 
stability have been obtained are stringent; to 
what extent can they be relaxed? Even if the 
system is stable, is the convergence of asset 
prices to equilibrium sufficiently rapid to justify 
the usual neglect of price dynamics? The answer 
to this question will depend upon the magnitudes 
of the adjustment coefficients, and will also in- 
volve analyzing the asset demand and savings 
functions. We have also assumed that the stocks 
of assets remain constant. It is most important 
to allow these to vary and to embed the dynam- 
ics of asset prices into a complete dynamic 
macroeconomic model which incorporates the 
accumulation of assets. The fact that a rigorous 
examination of short-run price dynamics is dif- 
ficult is not excuse for its complete neglect 
without careful justification, and all macro- 
economic models which ignore price dynamics 
may be seriously misleading if in fact a properly 
formulated model is featured by either instabil- 
ity or slow convergence to short-run dynamic 
equilibrium. l 


1The economic reason that assumption (A.5) implies 
stability may be briefly sketched as follows. An increase in 
the price of asset one in terms of money, the numéraire, 
increases the volume of the stock of that asset more than it 
increases demand through wealth effects. Thus for equi- 
librium to be restored in the market for asset one, its demand 
must be increased further through forcing up its real rate 
of return. Likewise the additional wealth generated by a 
higher P, increases the demand for all other assets; given 
their fixed supplies, all their real rates must fall to restore 
equilibrium in these other asset markets. 


218 f AMERICAN ECONOMIC ASSOCIATION 


REFERENCES 
Edwin Burmeister and D. Graham, ‘‘Multi- 
Sector Economic Models with Continuous 
Adaptive Expectations,” Rev. Econ. Stud., 
1974, 16, 323-36. 
and Stephen J. Turnovsky, ‘‘The 
Specification of Adaptive Expectations in 
Continuous Time Dynamic Economic Mod- 
els,” Econometrica, 1976a, 44, 879-905. 
and , ‘Proofs for AEA Paper,” 
Discussion Paper, 1976b. 
Benjamin M. Friedman, ‘‘Rational Expecta- 
tions are Really Adaptive After All,’’ Discus- 











FEBRUARY 1977 


sion Paper No. 430, Harvard Institute of F 
Economic Research, Harvard University, 
Aug. 1975. i 

J. May, ‘‘Period Analysis and Continu- 
ous Analysis in Patkin’s Macroeconomic 
Model,” J. Econ. Theory, 1970, 2, 1-9. 

James Tobin, ‘‘A General Equilibrium Ap- 
proach to Monetary Theory,” J. Money, 
Credit and Banking, 1969, 1, 15-29. 

Stephen J. Turnovsky, ‘On the Formulation 
of Continuous Time Macroeconomic Models 


with Asset Accumulation,” Intern. Econ. „à 


Rev., 18, 1977, forthcoming. 


nar 


To 


WELFARE ECONOMICS 


Extended Sympathy and the Possibility 
of Social Choice 


By KENNETH J. ARROW* 


The new results in social choice theory that I 
wish to sketch here today were developed in- 
dependently by two young scholars, Steven 
Strasnick, in an unpublished doctoral disserta- 
tion in philosophy at Harvard, and Peter J. 
Hammond, an English economist. The works 
have already been influential in manuscript and 
have in particular led to an excellent synthesis by 
the Belgian economists, Claude d’Aspremont 
and Louis Gevers, and it is their exposition 
which J shall largely follow. Most of this paper 
will be devoted to an exposition of the formal 
theory, though I shall omit proofs; at the end, I 
will make some comments on interpretation. 


I. The Invariance of Social Choice Under 
Transformations of Utilities 

In my book, I used the preference orderings 
of individuals over social states as the variables 
which determined the social orderings. As is 
well known, an alternative equivalent repre- 
sentation of individual preference would have 
been a real-valued utility function over social 
states, which, however, would have meaning 
only up to a monotone transformation.’ Since 
no interpersonal comparisons appeared in my 
approach, the utility functions of the different 
individuals could be subject to independent 

` monotone transformations. 


Let, 
N = set of individuals, 
X = set of possible social alternatives. 


*Harvard University. 

{Strictly speaking, not every preference ordering can be 
represented by a real-valued indicator, but this restriction 
can be neglected here. It is no restriction if the number of al- 
ternatives is finite. 


Any given feasible set of alternatives is, then, a 
subset of X. 

A utility function, u(x), is a real-valued func- 
tion on X. It defines an ordering over X in the 
usual way, X is preferred to y if and only if u(x) 
> u(y). A specification of utility functions, one 
for each individual, u(x) (i = 1, ..., n), can 
also be regarded as a single function u(, i) over 
the Cartesian product X x N. Let, 


U = set of real-valued functions on X x N. 


From now on, the term, ‘‘utility function,” 
will refer to any member of U. In these terms, a 
social welfare function or constitution (to use 
my now-favorite term) can be defined: 


Definition: A constitution is a function, f, 
mapping U into orderings of X. 


That is, we associate to each utility function 
(in the present sense, i.e., a utility function for 
each individual) a social ordering of social 
States. 

Let u be a utility function, and let g;@i = 1, . 
. ., n) be n (strictly) monotone functions from 
real numbers to real numbers. Let a utility func- 
tion, u’, be defined by, 


u'(x, i) = gi (u(x, a). 


If we maintain the strictly ordinal approach of 
Arrow and also prohibit interpersonal compari- 
sons, then there would be no operational dis- 
tinction between u and u’; the only evidence we 
have is the ordering of social states for each in- 
dividual, and that is the same for u and y’. 
Hence, this ascetic viewpoint would require 
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that the social orderings defined by u and u’ be 
the same. 
Ordinal Invariance: If there exist strictly mono- 
tonic functions g; (i = 1, .. . ., n) from real 
numbers to real numbers such that, 

u'(x, 2) = gi [u(x, i] for all x and i, 


then f(z) = f(u’). 


As is well known (see Arrow, 1963), Ordinal 
Invariance, together with the other assumptions 
usually made about the constitution (see next 
section), implies that there exists no constitu- 
tion. 

The question then arises, are there less de- 
manding forms of invariance which permit the 
existence of satisfactory constitutions and 
which can be justified in terms of actual or at 
least hypothetical observations. 

We will admit the meaningfulness of inter- 
personal ordinal comparisons. That is, we 
regard as meaningful statements of the form, 


individual i in state x is better off than individ- 
-ual j in state y. 


Whatever one may think of interpersonal com- 
parisons, at least these are ordinal and therefore 
may be interpreted as hypothetical choice. I 
defer more detailed defense and critique to Sec- 
tion V. 

In this case, u(x, i) may be interpreted as the 
utility derived by individual i in state x. State- 
ments of the form, 


u(x, i) > uly, J), 


are to be preserved under transformations. 
Thus, the permitted transformations are mono- 
tone transformations of the whole utility func- 
tion, but not transformations which differ from 
individual to individual. 


Co-ordinal Invariance: If there exists a strictly 
monotone function, g from real numbers to real 
numbers such that, 

u(x, i) = gl, i], all x and i, 

then flu) = flu’). 
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II. Other Conditions on Social Choice 7 


We retain conditions on social choice like 
those in Arrow (1963), though restated to be 
compatible with the present definition of a con- 
stitution as a mapping from utility functions 
rather than from n-tuples or orderings. 

Since, for each u, f(u) is an ordering, the no- 
tation, 


xf) y, 


means, 

. wd 
x is at least as good as y in the social ordering 
induced by the utility function u. 


The strict preference ordering defined by u 
will be denoted by f?(u). 

The (controversial) assumption of indepen- 
dence of irrelevant alternatives will be stated 
here only for preferences, i.e., for choice from 
two-member sets. Only that part of the assump- 
tion was used in Arrow (1963). 


Binary Relevancy: If u and u’ are such that, 
u(x, i) =u' (x, i) and u(y, Ò =u'(y, i, all i, 
then xf (u) y if and only if xf (u') y. a 

The democratic condition that all individuals 
are to count equally will be here represented in 
the strong form of symmetry among individu- 
als, instead of the very weak nondictatorship 
condition. 


Anonymity: Let æ be a permutation of N. If, 
u(x, i) = u’[x,o(@] for all x and i, then Ku) = 
flu’). 

The Pareto condition used in Arrow (1963) is - 
the weak condition, 


Weak Pareto: If u(x, i) > u(y, i), all i, then x 
fwy. 


For certain purposes, we will want the stronger 
condition that if at least one individual is better 
off by a change, while none are hurt, the change 
should be made. 
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Strong Pareto: If u(x, i) 2 u(y, i), alli, and, for 
some j, u(x, j) > u(y, j), then x f? (u) y. 


Finally, there is an interesting generalization 
of the Pareto condition, an implication of which 
has interesting consequences. Up to this point, 
we have taken the range of individuals, N, as 
given. But suppose we assume that we have a 
constitution for every set of individuals. We 
would expect to have some consistency condi- 
tions among these constitutions. Indeed, the 
Pareto principle is one such. If there is only one 
individual in the world, the social ordering is 
simply his. Then the Weak Pareto principle can 
be interpreted as asserting that if all one-in- 
dividual subsets prefer x to y, then so does the 
whole society; while the Strong Pareto principle 
says that if all one-individual subsets weakly 
prefer x to y, while at least one has a strong 
preference, then society prefers x to y. The one- 
individual subsets are a partition of the entire 
set of voters. Then it is reasonable to extend to 
principle to cover all partitions of the voters; for 
each subset, we are assuming that the constitu- 
tion prescribes a mapping of the utility function 
(restricted to the individuals in that subset) into 
a social ordering. 

Since N is now variable, we define, 


Uy = set of real-valued functions on X x N. 


A constitution for any given sets of voters N 
is now supposed to define social orderings for 
utility functions on every subset of voters. 


Definition: A constitution is a family of func- 
tions, fy, defined for all sets of voters N, map- 
- ping Uy into orderings of X. 


If u £ Uy, some N, and M C N, then uy will 
be the function u restricted to individuals in M 
and so belongs to Uy. Hence, for any u € Uy, 
fulu) is defined for every M C N. 


Generalized Strong Pareto: (a) If N consists of 
the single individual, i, fy(u) is the ordering 
defined by the utility indicator u(x, i). (b) If Q is 
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a partition of N, and, for all M £ Q, x fulm) y, 
while for some M' e Q, x fluu) y, then x 
fhu) y. 

This principle was stated by Strasnick. It had 
been used earlier by Young (p. 44). 

Here we use the generalized Strong Pareto 
principle only in the special form of, 


Elimination of Indifferent Individuals: Let N be 
partitioned into M’ and M". Suppose u £ Uy, u’ 
e Uy, and uy = u'y, while, for all x and y, 
u(x, i) = u(y, i) and uw’ (x, i) = u'(y, i) for all 
ie M". Then flu) = fv(u'). 


HI. The Theorems 


We know of course that Ordinal Invariance, 
Binary Relevancy, Anonymity, and the Weak 
Pareto condition are incompatible. If, however, 
we replace Ordinal Invariance by Co-ordinal In- 
variance, the conditions are indeed satisfied 
and, in fact, by the maximin principle, i.e., 


x f(u) y if and only if min u(x, jz min u(y, i). 

i i 
This condition also satisfies Elimination of In- 
different Individuals and the Generalized Weak 
Pareto principle (an obvious analogue of the 
Generalized Strong Pareto principle given in the 
preceding section). It does not satisfy the 
Strong Pareto principle; however, as Sen (p. 
138, fn. 11) has noted, a simple modification 
will lead to satisfaction. 


Lexical Maximin Principle: For any alternative 
x and utility function u, rank the individuals in 
increasing order of u(x, i), and let i(x, k) be the 
kth ranking individual; ties can be broken arbi- 
trarily. For any pair of alternatives x, y, let 


k(x, y) = min {k | ulx, i@, k)] # aly, id, 4H), 


if defined. Then xf? (u) y if and only if u[x, it, 
k(x, y))] > uly, iQ, k(x, y))] 

The Lexical Maximin Principle satisfies Co- 
ordinal Invariance, Binary Relevancy, Ano- 
nymity, and the Generalized Strong Pareto con- 
dition. 
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It is not, however, the only principle satis- 
fying these conditions. Indeed, the maximax 
principle, 


xf(u) y if and only if max u(x, i) È max u(y, 2), 
L I 


also satisfies Co-ordinal Invariance, Binary, 
Relevancy, Anonymity, and the Weak Pareto 
condition; and clearly, the Lexical Maximax 
principle, defined in the obvious way, satisfies 
all the conditions stated above for Lexical Mini- 
max. , 

What is surprising is that these are the only 
two such conditions; and, by making a very 
weak equity assumption, the Lexical Maximax 
principle can be ruled out. 

We define two more conditions; they will not 
be regarded as primary, but their relations with 
the other conditions will be stated. 


Strong Equity: For all u e Uy, all'x and y in X, 
and alli and j in N, ifuG, g) = uly, g) forg # i, 
j, and u(y, i) < u(x, i) < u(x, ) < u(y, j), then 
xf(u) y. l 


ILe., if all but two individuals are indifferent 
between x and y, and one individual is better off 
than the other in both x and y, his choice should 
not be binding. By itself, this amounts to put- 
ting a weak version of Rawls right into the 
axiom system. 

The dual assumption to Strong Equity is, 


Inequity: For all u e Uy, all x and y in X, and all 
iandj inN, if u(x, g) = u(y, g) forg # i, j, and 
u(y, i) <u(x, i) < u(x, j) < u(y, j), then y f? 
(u) x. 


The better-off individual always prevails. 


THEOREM 1: If the constitution satisfies Bi- 
nary Relevancy, Anonymity, Co-ordinal In- 
variance, and Elimination of Indifferent Indi- 
viduals, then either Strong Equity or Inequity 
. holds. ; 


FEBRUARY 1977 ~ 

k 
This result may seem surprisingly strong, and | 
its proof takes numerous steps. However, an in- 
tuitive sketch can be given for the case of two 
individuals. In the first place, the assumptions 
of Binary Relevancy, Anonymity, and Elimina- 
tion of Indifferent Individuals can easily be 
shown to imply, 


Neutrality: If o is a permutation of X, and 
u(x, Ò = u'[o(x), i] for all x and i, 
then xf(u) y if and only if o (x) f(u’) o(y). 
a 

Changing the names of the alternatives does 
not matter. Suppose, then, both Strong Equity 
and Inequity fail. The failure of Strong Equity 
implies the existence of u, x, y, i and j, such 
that, 


u(y, i) < u(x, i) < u(x, j) < u(y, j), yf? (u) x. 


The failure of Inequity implies the existence of 
u’, x’, y’, i', and j’ such that, 


“iy, P<, i) <u, sj) <u ys), 
xfw) y’. 

But from Neutrality and Anonymity, we can 
take x’ = x, y = y, i =i, j’ = j. Then on the 
set consisting of the four elements, (x, i), œ, J), 
(y, i), and (y, j), u and u’ give the same order- 
ing. By Binary. Relevancy, the ordering over 
other elements is irrelevant to the choice be- 
tween x and y. But an ordinal transformation 
common to the two individuals takes u into u’, 
in contradiction to Co-ordinal Invariance. 

The extension to many individuals is labori- 
ous but relies mainly on Elimination of Indiffer- 
ent Individuals. ee 

On the other hand, as Hammond and Stras- 
nick have shown, Strong Equity with the other 
assumptions implies Lexical Maximin. 


THEOREM 2: If the constitution satisfies Bi- 
nary Relevancy, Anonymity, Co-ordinal In- 
variance, the Strong Pareto principle, and 
Strong Equity, then it is the Lexical Maximin 
principle. l 
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The Strong Equity assumption postulates the 
result for two individuals; the problem in the 
proof is to extend it to any number of individu- 
als. 

Of course, entirely dual to Theorem 2, we 
have, 


THEOREM 23: If the constitution satisfies Bi- 
nary Relevancy, Anonymity, Co-ordinal In- 
variance, the Strong Pareto principle, and Ineq- 
uity, then it is the Lexical Maximax principle. 
b> 

“” Tf we add the Strong Pareto principle to the 
assumptions of Theorem 1, then Theorems 1, 2 
and 3 together tell us we have reduced the range 
of possible constitutions to two, the Lexical 
Maximin and the Lexical Maximax. To elimi- 
nate the second, it is sufficient to deny the Ineq- 
uity assumption, instead of imposing the ap- 
parently stronger Strong Equity condition. An 
assumption which contradicts Inequity is, 


Minimal Equity: There exist u e Uy, x eX, ye 
X, andj eN, such that, for alli # j, u(y, i) < u(x, 
i) < uG, ) < uly, j), and x fu) y. 


r 


That is, there is at least one utility function 
and one individual, such that the individual is 
better off than any one else under either alterna- 
tive and has preferences opposite to all of 
theirs, and the given individual does not pre- 
vail. Since Lexical Maximax clearly does not 
satisfy Minimal Equity, it is clearly from 
Theorem 3 that Minimal Equity contradicts In- 
equity. From Theorems 1 and 2, then, we must 
have Lexical Maximin. 


*~"THEOREM 4: If the constitution satisfies Bi- 
nary Relevancy, Anonymity, Co-ordinal In- 
variance, the Strong Pareto principle, and Mini- 
mal Equity, then it is the Lexical Maximin 
principle. 


IV. Evaluation of the Axiomatic Justification 
of Maximin 


Suppose we assume for a moment the mean- 
ingfulness of interpersonal ordinal comparisons 
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(see next section). Do we find the results con- 
vincing? 

There are two reservations which come 70 
mind. The first is narrower, that is, it accepts 
virtually all of the argument. The whole argu- 
ment is basically symmetrical in ‘‘best-off’’ and 
“‘worst-off’’ individuals.” These two are indeed 
distinguished from the others; that is. basically 
an implication of Co-ordinal Invariance.* But to 
exclude letting decisions be made in the inter- 
ests of the best-off requires some form of direct 
assumption to the contrary, if only in the weak 
form of the Minimal Equity assumption. 

A second reservation can be put as a continu- 
ity requirement. Suppose a change from x to y 
diminishes the utility of the worst-off by some 
very small amount but increases the utility of all 
others by a great deal. Surely it seems reason- 
able to argue that if the loss to the worst-off is 
small enough and the gain to everyone else 
large enough, society should prefer y to x. In- 
deed, if there were no loss to the worst-off and a 
gain to all others, the Lexical Maximin rule 
would call y a strict improvement; hence, by | 
any kind of continuity argument, the preference. 
for y over x should be maintained if the utility 
loss to the worst-off is sufficiently small. 

Thus, adding a continuity requirement to the 
hypotheses of Theorem 4 leads to an impossi- 
bility theorem. 

This is by no means a ‘‘formal’’ matter. 
Clearly, the intuition behind the continuity 
requirement is a small step in the direction of 
utilitarian ethics; even the worst-off member of 
the society might be made to suffer if there is 
enough benefit to others. 

There is one striking case, of great practical 
importance, where our intuition is‘in favor of 


2Robert Nozick has stressed this point to me. 

3The special role of the extremes has appeared in a paral- 
lel context, that of decision making under uncertainty, 
where we do not wish to ascribe probabilities (directly or in- 
directly) to the possible states of the world. The states of the 
world correspond to individuals, the actions to be chosen to 
alternative social states. Certain approaches imply co-or- 
dinal invariance. See J. Milnor, Theorem 4 and Arrow and 
Leonid Hurwicz. 
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utilitarianism in some form as against any mini- 
max rule. I refer to allocation over time. Typi- 
cally, we expect future generations to be better 
off than we are. Should we save for them either 
directly or in the form of public investments? A 
maximin rule would surely say no. But if in- 
vestment is productive, so that, in terms of 
goods, the next generation gains more than we 
lose, we usually feel that some investment is 
worthwhile even though the recipients will be 
better off than we are.* ; 


V. The Operational Significance of 
Interpersonal Ordinal Comparisons 

The discussion of the last section suggests 
that, if anything, even interpersonal ordinal 
comparisons are not sufficient to take account 
of our intuitions of justice as derived from a 
social choice framework. The requirement of 
Co-ordinal Invariance may still be too strict. In 
this section, I will address the opposite ques- 
tion; whether such comparisons have any mean- 
ing, i.e., whether the invariance criterion 
should not perhaps be even stricter. 

The possibility of such comparisons has al- 
ready been defended in different forms by P. 
Suppes, S. C. Kolm, Part C, and myself (1963, 
pp. 114-15). I will comment only briefly, to 
avoid repeating my earlier arguments exces- 
sively. 

The concept of a preference ordering or, by 
extension, of a utility function is related to hy- 
pothetical choices. Its usual use is in a complete 
theory, say of individual behavior, in which the 
preference ordering and the feasible set jointly 
‘determine the chosen alternative. The prefer- 
ence ordering is thought of as given before the 
feasible set is known and therefore determines 
choices among all possible pairs of alternatives. 
The feasible set prescribes which alternatives 
are in fact available. It makes sense, therefore, 
to include in our information choices which are 


4I do not find Rawls’s theory of just saving (1971, section 
44) at all clear; it seems to avoid a rigid maximin rule 
without providing a clear substitute. See Arrow (1973) and 
P. Dasgupta. 
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not in fact feasible though they are conceivable. 

Now we can say that among the character- 
istics which determine an individual’s satisfac- 
tion are some which are not, at least at the 
moment, alterable. An individual who is ill can 
meaningfully be said to prefer being well. If in 
fact there were some medical means of cure, we 
would test this preference by asking if he will 
purchase the services. But clearly the prefer- 
ence would be there whether or not medicine 
was useful. 


Me 


We may suppose that everything which de-.~ 


termines an individual’s satisfaction is included 
in the list of goods. Thus, not only the wine but 
the ability to enjoy and discriminate are in- 
cluded among goods. It is, in fact, true that only 
some of the goods so defined are transferable 
among individuals while others are not. But that 
consideration enters into the definition of the 
feasible set, not that of the ordering. If we use 
this complete list, then everyone should have 
the same utility function for what he gets out of 
the social state. This does not, of course, mean 
that individuals agree on the utility of a social 
State, since what they receive from a given state 
differs among individuals. 

Formally, we may suppose a space, y, which 
defines the range of possible implications of a 
social state for an individual. Since the state 
defines, for each individual, everything that 
characterizes his satisfactions, the space Y is the 
same for all individuals. It includes goods, 
tastes, and the reactions of others to the extent 
that individuals care about each other. All indi- 
viduals have the same preferences over Y. Let 
u(y) be the ordinally defined utility indicator, 
Each state in X defines implications for every 
individual. Let G(x) (= 1, . .., n) be for each 
individual a mapping from X to Y, expressing 
these implications. Then we -can identify, 


u(x, i) = ulG@)], 


and this possesses Co-ordinal Invariance. 

This is at least one way to interpret and 
defend interpersonal ordinal comparisons. 
(There are others.) 


— 


oh 
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I cannot, however, conclude without admit- 
ting some difficulties. I can think of two, 
though perhaps they are the same looked at 
somewhat differently. For one thing, if your 
satisfaction depends on some inner qualities 
that I do not possess, then I really have not had 
the experience which will enable me to judge 
the satisfaction one would derive from that 
quality in association with some distribution of 
goods. Hence, my judgment has a probability 
element in it and therefore will not agree with 
b your judgment. But it is essential to the present 
“construction that the comparisons of individual 
i in state x with individual j in state y be the 
same whether the comparison is made by /, j, or 
a third individual, k. 

The second difficulty is that reducing an indi- 
vidual to a specified list of qualities is denying 
his individuality in a deep sense. In a way that I 
cannot articulate well and am none too sure 
about defending, the autonomy of individuals, 
an element of mutual incommensurability 
among people seems denied by the possibility 
of interpersonal comparisons. No doubt it is 
some such feeling as this that has made me so 


mi, reluctant to shift from pure ordinalism, despite 


my desire to seek a basis for a theory of justice. 
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Information and Performance in the 
(New)? Welfare Economics 


By STANLEY REITER* 


The title refers to a distinction between the 
new welfare economics, (now not so new) and a 
newer welfare economics. The objectives of the 
new welfare economics were to provide princi- 


ples for evaluating and comparing alternative . 


allocations in:a given economy. The Pareto 
principle is as far as common agreement goes in 
this problem, and there are now dissenters even 
from that. Perhaps the main accomplishment of 
the new welfare economies was to derive condi- 
tions characterizing (Pareto) efficient produc- 
tion and exchange, and to show that in classical 
economies (those in which preferences and pro- 
duction possibilities have suitable convexity 
and continuity properties) the equilibria of the 
competitive mechanism precisely meet the con- 
ditions characterizing Paretc optimal produc- 
tion and exchange. That is, in classical econo- 
mies the competitive equilibrium allocations 
and the Pareto optimal allocations are two 
names for the same collection of allocations. 
These are, of course, the classical welfare 
theorems of Kenneth Arrow, Gerard Debreu 
and Tjalling Koopmans. 

However, during the period of the develop- 
ment of this line of theory there was also inter- 
est in nonclassical economies and in systems 
other than the competitive one. People sought 
to characterize Pareto-optimal allocations when 
there are indivisibilities, increasing returns or 
externalities. The work of Harold Hotelling 
provides examples, and Pigou and Marshall 
also discussed such problems. Marginal cost 
pricing proposals, and the organizational pro- 
posals of the Lange-Lerner-Taylor type, were 


*Northwestern University. I wish to thank Morton I, 
Kamien, Peter McCabe and D. John Roberts for helpful 
comments. This research was partially supported by Na- 
tional Science Foundation grant SOC~7103784. 


attempts ‘to design economic systems which 
would function satisfactorily in nonclassical sit- 
uations, where the competitive system lacks op- 
timal properties. These proposals constituted a 
shift of the focus of welfare economics to the 
system of economic organization. As might be 
expected, this shift of focus brought new sub- 
jects into the discussion. Questions of adminis- 
trative feasibility and the costs of operating the 
system were raised in connection with the early 
controversies over central planning. Questions 
were raised about the extent to which private in- 
centives are in conflict with the system, thereby 
creating a need for policing with its attendant 


-costs, or divergences of the outcome produced 


by the system from the one it was designed to 
produce. These lines of thought lead to the cen- 
tral problem of the (new)? welfare economics.? 


a 


That problern is not merely one of evaluating S 


alternative allocations in a given economy, but 
of comparing the functioning of alternative sys- 
tems operating in a class of economic eriviron- 
ments, such as the classical ones, or alterna- 
tively those with indivisibilities or other 
nonconvexities. In such a problem the’ alloca- 
tions which are the outcome of the system are 
just one of the important aspects of its function- 
ing, but others are also important, among them 
its administrative feasibility, the costs of 
operating the system itself, the extent to which 
private incentives are incompatible with the 
system. These considerations pertain to proper- 
ties of the economic mechanism itself, not 
merely of its resulting allocations. All these 
properties of an economic system must be 
weighed in order to evaluate the system and 
compare it with alternatives. For this a theory is 


1I have called it ‘‘(new)*”’ to suggest difference by an 
order of magnitude from the ‘‘new’’ welfare economies, 
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needed which encompasses these elements. 
This is the main objective of the (new)? welfare 
economics, to provide a normative theory of 
economic mechanisms. 

It is with the publication of Leonid Hurwicz’s 
paper ‘‘Informational Efficiency of Resource 
Allocation Mechanisms’’ in 1960 that a formal 
structure for the comparative study of economic 
mechanisms appears in economics. The fifteen 
or so years since then have seen a substantial 
development of this field. New results, new 
questions and new methods have accumulated. 
It is by now a thriving industry perhaps just 
emerged from its infancy and entering the phase 
of exponential growth. I shall try here to give 
some picture of its methods, questions and re- 
sults so far. 

An economic system, insofar as it determines 
the allocation of resources, may be viewed as a 
kind of machine which accepts as inputs the 
basic data of an economy and produces as its 
output an allocation of commodities among the 
participants in the economy. 

The basic data of an economy, briefly an 
economy or economic environment, consists of 
., n} the list of com- 
modities {1, . . ., £} and the characteristics of 
each agent. These typically are, for agent i, his 


preference relation <j, or its representation by a - 


utility function u’, his technology T$, given, 
say, as a production possibilities set, and his 
initial endowment vector œ. Denote the charac- 
teristic of the ith agent by e = (Si, Ti, wò 
for i=1,..., n. We assume the commodity 
space to be the ¢-dimensional Euclidean space 
R°, the same for all the economies we are con- 
sidering, and that the list of participants is also 
the same for all economies. With these assump- 
tions, an economy may be specified by the n- 
tuple of characteristics of the n agents; thus, ¢ 
= (et, . .., e”) denotes an economy or eco- 
nomic environment. Note that this formulation 
does not exclude externalities. 

Economic activity results in allocations 
which are representable by points in R”*. An 
economic system generally must deal with more 
than one set of economic data, just as a compu- 
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tational algorithm is designed to accept more 
than just one numerical problem. So the class E 
of economies to be accepted by the mechanism 
must be specified. 

The allocations (or trades) which are feasible 
for the economy e are denoted #(e). Thus, F is 
a correspondence (a multivalued function) 
which assigns to each economy e in the speci- 
fied class E of economies the set of feasible 
allocations (trades) for e. For a two-person, 
two-good pure exchange economy e, the set of 
feasible allocations F(e) consists of the alloca- 
tions given by the Edgeworth Box whose size 
corresponds to the total endowment of com- 
modities. : 

Similarly, the set of allocations (or trades) of 
e considered desirable is also represented by a 
correspondence P, which assigns to each econ- 
omy e in E the subset P(e) of the feasible 
allocations #(e) which are considered de- 
sirable. Frequently P is taken to be the Pareto 
correspondence, in which case P(e) is the set of 
Pareto optimal allocations (trades) for e.? 

An initial distribution of knowledge about the 
economy is assumed. Each agent knows some- 
thing, but generally not everything, about the 
economy he is in. We assume here, as is typical 
in this literature, that each agent i knows direci- 
ly only his own characteristic e!. Since to deter- 
mine whether or not an allocation is feasible in 
an economy e, let alone Pareto-optimal, in gen- 
eral requires data from all of the characteristics 
(e.g., the total initial endowment œ = stai WÏ, 
no agent by himself knows enough to figure out 
the feasible allocations. Optimal coordinaticn 
of economic activity in general requires com- 
munication among the agents when knowledge 
about the economy is dispersed. We discuss 
next how the process is modeled. 

A resource allocation system is modeled in 
two closely related ways. The first, as an ad- 
justment process (Hurwicz 1960) and the sec- 
ond as a mechanism (K. Mount and Reiter, 


?A trade y is Pareto optimal in e if the allocation x = œ + 
y, where w is the initial allocation in e, is a Pareto optimal 
allocation in c. 


228 


1974a and 1974b). There are two stages. In the 
spirit of tatonnement agents first communicate; 
‘real’? economic action is taken only when 
“‘equilibrium’’ is reached. (Nontatonnement 
formulations can also be given.) Thus, in the 
first stage, the agents communicate with one an- 
other by sending formalized messages taken 
from a specified set of messages or language. 
After no further communication is worthwhile, 
or when this stage otherwise comes to an end, 
the final message is translated into action. 

The adjustment process formulation models 
the iterative exchange of messages as follows. 
Agent i can emit a message m'(t) at time t which 
is drawn from his language M',i = 1,...,n. 
He can select this message on the basis of what 
he knows at time t (just prior to the exchange of 
messages at t). His response at t is given by a 
function f? according to the equation 
(=) md = fimt — 1), £) i=l,...,” 
where m(t) is an element of M! and m(t) = 
(m! (t), . . ., m” (t) is an element of the message 
space M = M? x... xX M”. Thus, the process 
of communication is modeled by a system of 
temporally homogeneous first order equations 
in the messages, with the individual character- 
istics as parameters. That the message of i 
depends only on e! and not on any other eco- 
nomic data expresses the idea that agent i ini- 
tially knows only e, and that the only way he 
has of acquiring additional information is via 
the communication process. This property of 
the response function ft Hurwicz, (1972a) 
called privacy. (It was defined in Hurwicz 
1960, but given another name.) 

Using vector notation we may abbreviate the 
system (*), to 


m(t) = fim(t — 1), e) 


This formulation covers the case of agents with finite 
memories, since a temporally homogeneous difference 
equations of finite order can be transformed into one of first 
order by making the message big enough. Instead of having 
two concepts of informational capacities, memory and mes- 
sage size, this formulation allows.us to capture both in one. 
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A joint message M = (m',...m)in Misa 
Stationary message for the economy e and the 
response function f if and only if 


im = f, e). 


We may assume that stationary messages exist 
for the economies and response functions we 
consider and that solutions of the difference 
equations converge to them. 
` Stationary messages are translated into ac- 
tions or outcomes by the outcome function h; 
thus, if m is a stationary message for e, then a 
= h(m) is an outcome or action determined by 
the mechanism for the economy e. If e is a pure 
exchange economy, then typically Am) would 
denote a vector of trades. Thus, an adjustment 
process is a triple (M, f, h) where M is the mes- 
sage space, f the (vector of) response func- 
tion(s), and A the outcome function of the pro- 
cess. An adjustment process whose response 
functions satisfy privacy is said to preserve 
privacy. . 
Such a mechanism can be represented in an- 
other somewhat more general way which is 
sometimes more convenient. Here we suppose 
communication takes place in one step, rather 
than iteratively, and that what is communicated 
is the collection of all joint messages ‘‘accept- 
able’’ to the agent. This can be thought of as a 


_ function which gives the message agent i would 


emit in response to the other components. To 
represent the process (M, f. h) in this way, we 
define the correspondence u, called the (equi- 
librium) message correspondence by 


ple) = {m E M | f(m, e) -m = 0}. 


Thus, a messagė m belongs to the set u(e) if and 
only if it is a stationary message of f at e. In 


_ order to give effect to the privacy requirement 


on f, the correspondence u must have a special 
structure; it must be a coordinate corre- 
spondence (Mount and Reiter 1974a). Namely, 
there must exist correspondences yu! fori = 1, . 
. ., n defined only for characteristics of i, and 


such that (e) = f y‘(e!). Given the privacy 


ma 
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preserving process (u, f, h) if we take u’ to be 
given by 


pie!) = {m EM | film, €) — m = 0} 


Then p will also be privacy preserving. The 
privacy preserving process (M, f, h) can also be 
written in terms of the message correspondence 
as (M, p, h). 

The performance of such a mechanism can be 
represented in the following fundamental trian- 


b gular diagram. 


FIGURE | 


The message correspondence u selects for 
each economy e in E a message (or messages) 
in M. These are translated by the outcome func- 


y™ tion h into outcomes in A. Application of the 


foe 


ten 


message correspondence u to an economy fol- 
lowed by applying } to the messages m = ple), 
denoted hops, associates the action(s) ‘‘com- 
puted by the mechanism to the given economy e 
in E, and thus can be considered ta determine 
an arrow hou directly from E to A. 

A process (M, m, h) can be defined in two 
ways, one of which makes the composition hops 
a correspondence, the other a single-valued 
function. The definition of a process given by 
Hurwicz (1960) would make Aj a corre- 
spondence, the definitions in Mount and Reiter 
(1974a) and (1974b) make it a function. In each 
case there is an appropriate definition of ‘‘P- 
satisfactoriness’’ technically different but 
expressing the same concept. It amounts to this: 

‘a mechanism is ¥-satisfactory on a class E of 
economies if and only if the outcomes produced 


*Here and in what follows we take the mechanism to be 
defined so as to make h ° yw a function. 
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by the mechanism exactly cover the corre- 
spondence ŽP, i.e., for each economy e in the, 
class E every outcome is ¥-optimal, and every 
¥-optimum is a possible outcome. 

A criterion of performance commonly used 
for mechanisms is that the relation between out- 
comes in A and economies should be the same 
as the one given by the Pareto correspondence. 
A mechanism is Pareto satisfactory on E if this 
condition is met. The classical welfare 
theorems (together with existence theorems) cf 
Arrow, Debreu and Koopmans assert that the 
competitive mechanism is Pareto satisfactory 
on a class of economies satisfying certain con-° 
vexity and continuity conditions. A weaker 
property sometimes studied is that for each 
economy e in E the outcome be Pareto-op- 
timal, i.e., 


h(wle)) E P(e) for all e in E. 


A mechanism with this property is called 
nonwasteful on E. 

In terms of the diagram in Figure 1 we may 
ask whether there is a mechanism which for an 
arbitrary class of economies £, and an arbitrary 
performance criterian P is P-satisfactory (or P- 
nonwasteful) on E. Without additional condi- 
tions the answer would always be affirmative. 
One could take the identity mappings for each 
ui, taking M equal to Ẹ, and make h equal te P, 
or a suitable selection from it if hou is required 
to be single-valued. Such a mechanism pro- 
vides enough ‘‘channel capacity’’ to permit 
each agent to communicate his entire character- 
istic to the others. Then any or all of them could 
calculate P-optimal outcomes. 

One of the criticisms of such a mechanism, 
which is in an obvious sense ‘‘centralized,”’ is 
that it is either infeasible for every agent to 
communicate fully his characteristic to a center 
and have the center calculate the outcome, or 
the resources used in communication and com- . 
putation would be so large as to leave too little 
for direct economic use. 

Such considerations lead to imposing a limi- 


230 
tation of ‘channel capacity’’ through restricting 
the information-carrying capacity of the mes- 
sages used by the process. A restricted message 
space M would allow some information to pass 
but not necessarily all information. Such a re- 
striction would act analogously to a limitation 
of the (cross-sectional) diameter of a pipe re- 
stricting the flow of fluid through that pipe. 
When the message variables take real values, a 
natural restriction is to limit the number of vari- 
ables whose values can be communicated, i.e., 
to limit the dimension of the (Euclidean) mes- 
sage space. However, a technical difficulty 
arises due to the fact that it is possible to 
““smuggle’’ two variables by encoding them in 
the value of one variable and then recovering 
the two values at the other end. The same phe- 
nomenon exists even when the messages are 
allowed to have a more general qualitative na- 
ture than the values of real variables. ‘‘Smooth- 
ness’’ or regularity conditions must be imposed 
on the communication process in order to make 
restrictions of information carrying capacity 
meaningful. Two types of conditions have been 
given: one by Hurwicz (1972a) applies to the 
case when the message space is Euclidean, the 
other given by Mount and Reiter (1974a, 
1974b) applies to topological message spaces.® 

When such conditions are imposed on a 
mechanism its performance is thereby restrict- 
ed. The question arises whether there are any 
mechanisms which meet the conditions and if 
so, for what class of economies are there Pareto 
satisfactory mechanisms of this type. This prob- 
lem is analogous to the problem of character- 


5The Mount-Reiter condition requires that the message 
correspondence be locally threaded. A correspondence 
(from one topological space te another) is locally threaded if 
at every point of its domain there is an open neighborhood 
of the point on which a continuous function is defined 
whose graph is inside the graph of the correspondence. (By 
the graph of correspondence F with domain X and range Y is 
meant the subset of pairs of points (x, y) in X xX Y such that y 
is in F(x).) In the case of a correspondence from the real line 
to the real line a typical picture is as shown in Figure 2. The 
term ‘“‘locally threaded” comes from the fact that the graph 
of the function g runs through the graph of the corre- 
spondence u like a piece of thread. 
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izing the subset of classical economies for 
which competitive equilibrium exists. Mount 
and Reiter (1975) have studied this problem. 
Their results are summarized next. 

Using the definition of a process which 
makes the composition Ae single-valued, 
they consider a collection of such processes, 
which they call a mechanism, all using the same 
message space and outcome function, and show 
that a mechanism whose message corre- 
spondences are locally threaded can be P-satis- 
factory on a class of environments £ if and only 
if the correspondence is a union of continuous 
functions (a completely threaded correspon- 
dence) on E. 

These theorems identify a property (complete 
threading) which when applied to the Pareto 
correspondence gives a condition which is nec- 
essary and sufficient for the existence of a (de- 
centralized) mechanism whose performance is 
Pareto-satisfactory. They then ask the question, 
On what class of environments does the Pareto 
correspondence have that property? I.e., on 
what class of environments is the Pareto corre- 
spondence completely threaded? Equivalently, 
on what class of environments can all Pareto 
optima be achieved by decentralized means? 
They show that, in the presence of certain rather 
standard conditions on economies, if prefer- 
ences are strictly monotone, then the Pareto- 
utility frontier correspondence (associating with 
each economy its Pareto frontier in the space of 
utility values of the participants) is completely 
threaded. Examples show that strict mono- 


om 
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tonicity is indispensible. If, in addition, the set 
of points (allocations or trades) which are 
Pareto equivalent to a given Pareto optimal 
point is a singleton (Pointedness Assumption), 
then the ‘‘Contract Curve’’ correspondence is 
also completely threaded. (The contract curve 
correspondence associates to each economy the 
set of its Pareto optimal allocations.) 

The classical welfare theorems establish the 
Pareto-satisfactoriness of the competitive mech- 
anism on the class of convex environments. 
- However, it is not known whether the competi- 
tive mechanism has a locally threaded message 
correspondence on the full class of environ- 
ments on which the welfare theorems hold. It 
was established by Mount and Reiter (1974) 
that the competitive mechanism does satisfy 
that regularity condition on the class of pure 
trade environments with Cobb-Douglas utili- 
ties. Furthermore, it is clear that when the com- 


petitive equilibrium is unique (and the Walras. 


correspondence is upper hemi-continuous), the 
regularity condition (local threading) is also 
met. The case of multiple equilibria for envi- 
ronments which do not satisfy the assumptions 
of their theorems remains open. It should be 
pointed out that the competitive mechanism, as 
it is ordinarily specified,,does not meet their 
requirements for a mechanism when it is ap- 
plied to economies in which it has multiple 
equilibria. Mount and Reiter in effect require 
that a particular equilibrium be selected in a 
continuous fashion as the environment varies. 
Indeed, one interpretation of their results that 
the conjunction of (i) the requirement that the 
economic mechanism make a selection of equi- 
libria for cases in which there are multiple equi- 
libria, (ii) the regularity condition on com- 
munication, and (iii) Pareto-satisfactoriness of 
performance restricts the allowable environ- 
ments to very classical ones. 

Another class of questions posed by the 
(new)? welfare economists relates to the com- 
munication capacity (informational size of the 
message space) needed in order to have a mech- 
anism that achieves specified performance on a 
given class of economies. Questions of this type 
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were posed by Hurwicz (1972b) for mecha- 
nisms that are restricted to Euclidean message 
spaces. He considered the classical economies, 
for which the competitive mechanism is nor- 
wasteful, and asked whether there is any other 
mechanism whose performance is nonwasteful 
on the same class of economies, but whose 
message space is of lower dimension than that 
of the competitive process. He showed that 
there can be no such process. (To exclude 
‘‘smuggling”’ of information, Hurwicz uses the 
condition that the lower inverse of the message 
correspondence be quasi-Lipschitzian, i.e., 
have a selection which satisfies a uniform Lip- 
schitz condition.) (See e.g., T. M. Apostol, 
1957.) 

Mount and Reiter (1974), using their concept 
of informational size of message spaces and the 
(regularity) condition that the message corre- 
spondence be locally threaded,: showed in- 
dependently that there can be no other mecha- 
nism whose performance is the same as that of 
the competitive mechanism (e.g., whose out- 
comes are competitive equilibria) which uses a 
message space® locally informationally smaller 
than that of the competitive mechanism.” 

M. Walker, exploring the concept of infor- 
mational size introduced by Mount and Reiter, 
gave definitions of some stronger related con- 
cepts. Hiroaki Osana, using one of these ex- 
tended concepts of informational size and using 
the Mount-Reiter regularity condition (locally 
threaded message correspondence), showed 
that there can be no process which is nonwaste- 
ful in classical economies and whose message 
space is informationally smaller, in the modi- 
fied sense, than that of the competitive process. 

These theorems establish the minimality (in 
an appropriate sense) of the competitive process 
in terms of the channel capacity required to 


®Message spaces are required to be Hausdorff spaces. In a 
Hausdorff space points may be separated from one another 
by a pair of nonoverlapping open neighborhoods, eacn con- 
taining one of the points. 

TA related result is the characterization of the competitive 
mechanisms given by Hugo Sonnenschein. 
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achieve nonwasteful performance in classical 
economies. 


The same questions are raised about mecha- 
nisms designed to work in nonclassical (non- 
convex) economies. Are there informationally 
decentralized mechanisms whose performance 
is Pareto satisfactory in nonclassical econo- 
mies? What are the informationally require- 
ments, in terms of size of message space of 
mechanisms designed to perform nonwastefully 
in nonclassical economies? 


A limitation on the size of this message pre- 
vents one from reporting this work in detail 
here. Mechanisms designed for nonclassical 
economies have been studied by Hurwicz 
(1972a, 1972b), where the focus is on ex- 
ternalities, Hurwicz (1960), Hurwicz, Roy 
Radner and Reiter (1975), Hidei Kanemitsu, 
Arrow and Hurwicz, Xavier Calsamiglia, and 
also by Masahiko Aoki (1970b), Antonio Ca- 
macho, J. H. Dreze and D. De la Vallee Pous- 
sin, Geoffrey Heal (1960), J. O. Ledyard 
(1968, 1971), John S. Chipman and Aoki 
(1967). The general import of this work is that 
the presence of nonclassical properties such as 
externalities, indivisibilities or increasing re- 
turns increases the informational requirements 
of mechanisms; usually a finite dimensional 
message space does not suffice in such cases. 


Study of the informational properties of 
mechanisms has been mainly concerned with 
communication, However the internal computa- 
tions performed by agents, including the center 
if there is one, are also important. While several 
interesting attempts have been made to compare 
computational requirements of different mecha- 
nisms (Carl Futia, Hajime Oniki) and in other 
ways to take account of the effects of limited 
computational capacity on the performance of 
mechanisms (Roy Radner 1973, 1975a, Radner 
and Michael Rothschild 1975 and Radner 
1975b), this area remains open to exploration 
and is of great importance for our better under- 
standing of economic systems. 
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Marginal Cost Pricing in the 1930’s 


By ABBA P. LERNER* 


I have to treat this assignment as a chapter for 
my autobiography, since I cannot separate it 
from the beginning of my interest in economics. 

My first contact with economics was the in- 
troductory lecture of a course in economics in 
evening classes offered by the London County 
Council in the East End of London in 1919. The 
lecturer was a young man from Cambridge who 
spent the whole hour telling us how wonderful 
was a certain Professor Alfred Marshall. I did 
not believe anyone could be as wonderful as all 
that and I did not continue with the course or 
have any further contact with economics until I 
went to the London School of Economics ex- 
actly ten years later. 

I came to the London School of Economics 
(LSE) as a socialist, with Marxist inclinations 
and with some rather grandiose notions of turn- 
ing bourgeois economics to socialist use. I 
could not yet have been cured of my first vision 
of the Russian Revolution as the emancipation 
of man from subservience to money, the root of 
all evil, since I remember being utterly con- 
fused when Professor Postan showed me a letter 
from a Russian professor who had been sent to 
Siberia for bourgeoise deviations in his writings 
in ichthyology. I could not believe that Postan 
was lying, or that he had been deceived. On the 
other hand I was not ready to believe that Rus- 
sia had become such an insane tyranny, so that 
for quite a while this remained an ‘‘unsolved 
puzzle.’ 

I fell in with a group of revolutionary social- 
ists at the school, finding great enlightenment in 
the idea of The Class Struggle, until I decided 
that although explaining the world in terms of 
two classes was an improvement on supposing 
perfect harmony and community of interests, a 
closer approximation to the real world was ob- 
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tainable by considering more than two interest 
groups. In this escape from the Marxian duality 
I was helped by observing in a fellow Marxist, a 
convert from some Christian fundamentalism, a 
horror at something I had said which he saw as 
an incredibly heretical departure from ‘‘belief 
in” the class struggle. But my full emancipa- 
tion may have come much later. Indeed I re- 
member meeting Max Radin in Berkeley in 
1938 when he teased me on having flirted with 
the Fourth International instead of sticking with 
the democratic Second International, and I pro- 
vided him with a surprisingly durable source of 
amusement by telling him that it was because I 
had learned to count beyond two. 

My own shift of interest from the Third to the 
Fourth International, from Communism to 
Trotzkyism, occurred in 1931. (I say shift of in- 
terest rather than conversion, because, although 
there was a period in which the class struggle 
seemed to me a useful abstraction, I was never 
able to accept either the labor theory of value or 
dialectical materialism.) In 1931, a communist 
fellow student, who was proficient in Russian, 
had come back from a tour of the Ukraine as a 
translator and reported the impending mass star- 
vation imposed on the peasants by the forced 
grain collections. For this he was denounced as 
a Trotzkyist and he then indeed became one, 
and I became a Trotzkyist ‘‘fellow traveller.’’ 

Before I began my studies at LSE, a friend 
who had been there for a year or two, got me to 
read a couple of books to prepare for LSE. I 
remember being quite impressed with the idea 
of consumer’s surplus, and that he tried, unsuc- 
cessfully, to persuade me that it was not a good 
idea at all. It was apparently looked down upon 
at LSE. I had also read Henry George, and 
found him quite impressive, both on free trade 
and on “‘the single tax’” on land values, and had 
been completely taken in by Veblen as the only 
man who dared bring scientific method to social 
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problems. I was thus greatly puzzled by the 
amusement displayed by John R. Hicks, who 
was my tutor in the first year, when I told him 
what I had read in economics. 

At the end of my first year I sat down to con- 
sider what I had learned during the year. While 
my wife was complaining that all she ever heard 
when I was talking with my friends was ‘‘equi- 
librium,” it seemed to me that the only thing I 
had learned was the idea of ‘‘marginal.’’ I was 
quite depressed. It seemed to me that I should 
have learned that in a few hours at the mest. But 
since then I have come to wish that more of my 
students would be able to master the concept of 
“‘marginal’’ properly by the time they sat for 
their bachelor’s degree. 

This brings me to the topic of my paper. I 
became a rabid marginalist, fanatically enthusi- 
astic about the principle that economic ef- 
ficiency, which is, of course, socially desirable, 
required every product price to be equal to the 
marginal cost (more strictly to the value of the 
additional factors required to produce an addi- 
tional unit of the product where this is equal to 
the value of the alternative products sacrificed). 

I remember reaching the conclusion that re- 
tail stores should charge the marginal cost of 
making each sale, and since it took. the sales- 
man no more time to sell a larger quantity than a 
smaller quantity, the addition to the cost of the 
material should be the same, so that the total 
price would be less per unit the greater the 
amount bought. I toyed with the idea of agprox- 
imating this by having the shops sell everything 
at cost, and charge the customer a fee for enter- 
ing the shop, which would pay for the provision 
of the retailing services, and with similar exten- 
sions of the marginal cost pricing principle. My 

' fellow socialists were outraged at such devices, 
which would penalize the poor, and I was 
forced prematurely to the conviction that what 
was wrong with the poor was not the prices they 
have to pay but that they had too little money— 
that the solution of poverty lay not with the ma- 
nipulation of prices but with the distribution of 
money income. , 

My enthusiasm for marginalism did not at 
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first have any special connection with socialism 
or with socialist pricing. It first was directed to 
the social inefficiency of monopoly in raising 
price above marginal cost and thus interfering 
with my newly discovered Invisible Hand and 
its promise of economic efficiency. I had many 
arguments with those, who, in objecting to the 
monopolist charging more than the average 
cost, seemed to me to be carried away by anger 
at (or perhaps jealousy of) the profits enjoyed 
by rich monopolists, or by deep concern at the 
exploitation of the poor customers who. had to 
pay his exorbitant prices. To me these seemed 
irrelevant and sentimental interferences with the 
economist’s job of avoiding the waste, the mis- 
allocation of resources, from prices above or 
below the marginal cost. Anger or jealousy 
about the receiver of the ‘‘monopoly profits” 
and concern about the exploitation of customers 
who had to pay the monopoly prices, obscured . 
the economics. They distracted attention from 


` efficient versus inefficient use of resources, to 


the quite different problem of some people 
being richer and some poorer than one would 
like them to be. Here too I felt that the issue was 
one of the distribution, or perhaps the redistri- 
bution, of money, and furthermore, it was not re- 
ally the redistribution between monopolistic 
sellers and the ‘‘exploited’’ buyers of such . 
goods, but between rich and poor. It was per- 
fectly possible for ‘‘exploiting’’ monopolists to 
be poorer than ‘‘exploited’’ customers. Once 
more I was led to the conclusion that excessive 
wealth and excessive poverty were matters con- 
cerning not the prices of commodities but the 
distribution of income and wealth. 

It seems obvious that socialist societies must 
be just as concerned with economic efficiency 
as capitalist societies, or at least that econo- 
mists, concerned with efficiency, must see that 
efficiency is a matter of importance for both 
forms of social organization. But I do not think 
I thought of marginal cost pricing as particu- 
larly relevant to socialism until I found myself 
in debate with socialists who objected to the 
view that socialist societies should make use of 
this principle. 
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I had an exchange of articles with Maurice 
Dobb who seemed to believe, at the time, that 
pricing of any kind was inconsistent with the ra- 
tional planning of the economy in physical 
terms which would be possible when capitalism 
had been replaced by socialism, so that neither 
marginal cost nor average cost had any place in 
socialism. 

Durbin and Dickinson and a number of others 
argued in favor of socialist societies charging 
the average cost. I remember especially having 
long discussions on this with Dickinson at a 
meeting of English economists in Oxford. It 
seemed to me (naturally) that all the logic was 
on my side, and that only irrelevant arguments 
were put forward against marginal cost pricing 
in a socialist society. These stressed such issues 
as the difficulty of figuring the marginal cost, 
while the average cost could easily be reached 
(after the event). One only had to divide what 
had turned out to be the total cost by the number 
of units sold. Sometimes they dwelt on the dif 
ficulties of distinguishing between Jong-run and 
short-run marginal cost. 

I cannot here go into the details of these ob- 
jections to marginal cost pricing and their refu- 
tation. Icame away from these discussions with 
the feeling that the widespread popularity of 
average cost pricing had two different causes. 
One was a failure to distinguish between the 
concept of perfect competition, a means for 
achieving economic efficiency that is possible 
under some circumstances, and economic ef- 
ficiency itself as the end which perfect competi- 
tion could serve. Price equal to average cost, 
one of the results of perfect competition, was 
mistakenly assumed to be the condition neces- 
sary for economic efficiency. The other and 
more important cause of addiction to average 
cost pricing was a happy point of coincidence of 
certain elements in the basic prejudices of senti- 
mental socialists and sentimental capitalists. 
The socialists felt that profit was immoral and 
even wicked, so that they could not accept any 
policy that permitted price to be above average 
cost and thus gave rise to the objectionable phe- 
nomenon of profits. The capitalists felt that los- 
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ing money must mean that something is basi- 
cally wrong, since the natural purpose of 
economic activity is to make money. Further- 
more they objected strongly to the subsidies that 
would have to be provided where marginal cost 
pricing would make the price less than the 
average cost, and to the taxes that would be 
necessary to pay for the subsidies. Average cost 
pricing thus formed a happy meeting ground in 
which the capitalist and the socialist sentimental 
prejudices could coexist with the minimum of 
friction. 

It was at this stage that Oscar Lange came to 
London and wrote an article on market social- 
ism for the Review of Economic Studies, of 
which I was the managing editor. He laid down 
the same principle of charging the marginal cost 
for everything, and I was of course delighted to 
have this article in the Review, as were all the 
other editors. But Lange got caught in the puz- 
zle of what to do if the sum of the marginal 
costs did not add up to the total cost, which 
would be bound to happen unless the marginal 
costs, on the average, happened to be just equal 
to the average cost. 

Lange’s solution was to make a compensat- 
ing adjustment to the wage, multiplying the 
price paid for labor by a bonus proportional to 
the wage, which made the pay greater than the 
marginal cost by just enough to absorb the 
surplus. 

My contribution was to point out that this 
would be a departure from the efficiency princi- 
ple. The surplus could be distributed in any way 
whatsoever that seemed good to the authorities, 
provided it was not related to the wage. Relat- 
ing it positively to the wage would not only dis- 
criminate in favor of those who already had a 
higher wage, aggravating the inequality of in- 
come regrettably required for economic ef- 
ficiency, but would also cause a departure from 
the efficient use of resources. Lange quickly 
saw my point and accepted the correction. 

Strangely enough, on rereading my article, I 
find it repeating the very error in Lange’s article 
which I was correcting. I speak of the principle 
of having prices of products proportional to 
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marginal cost as a sufficient condition for ef- 
ficiency in the allocation of resources between 
the production of different products. If the price 
of a product is, say, twice the marginal cost, all 
is still well if the price of the product is also 
twice the marginal cost in all the alternative 
uses of the factors. If $2 is the price of a product 
whose marginal cost is $1, the resources set free 
by producing one unit less of this product could 
be used to produce two dollars worth of other 
products (with a marginal cost of $1). One 
could say that the social marginal cost is really 
$2, the value of the alternative product or prod- 
ucts that had to be sacrificed to make possible 
the production of two dollars worth of this prod- 
uct. The $1 is the private and not the social 
cost. Distributing the surplus in proportion to 
the wage, as initially proposed by Lange would 
still leave price proportional to marginal 
private cost and equal to marginal social cost. 
I was thus doing exactly what I was criticizing 

- Lange for doing, even while successfully per- 
suading him that he was wrong! 

The trouble with Lange’s original rule, as 
well as with the formulation in my ‘‘correc- 
tion” of his rule, was that the rule cannot be 
applied universally in all the other uses of the 
factors. The use of labor time for leisure, for 
“do it yourself”’ or for private exchange of ser- 
vices with a friend or neighbor made the private 
marginal cost equal to the price or value of the 
product, so that universal proportionality of 
marginal cost to price could be attained only by 
the special proportionality of equality of price 
and marginal cost. 

This more satisfactory formulation was not 
developed until later. (It is in my Economics of 
Control, published in 1944, twelve years after I 
had started working on it.) Nevertheless, the 
agreement between Lange and myself on the 
necessity of having the wage equal to and not 
merely proportional to the marginal product, 
shows that although my formulation was faulty 
our understanding of the issues was correct. 

It somehow seemed natural, both to Lange 
and to myself, in those days, to suppose that the 
revenues from the sale of all products at 
marginal cost would exceed the total cost, i.e., 
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that in general the marginal cost would be 
above the average cost. There would then be a 
surplus available which I later (in my Eco- 
nomics of Control) called a ‘‘social dividend’’ 
to be distributed equally among the whole pop- 
ulation as the simplest and most efficient way of 
alleviating poverty or increasing equality. We 
did not anticipate the growth that has taken 
place in government spending on armaments 
and on much more complicated and much less 
efficient ways of helping the poor and various 
other groups disguised as deserving poor. (I 
have never been able to understand the scom 
poured by Marxists on Bernard Shaw’s insis- 
tence of equality as the essence of the socialist 
ideal.) More recently it has received much pub- 
licity as Milton Friedman’s “‘negative income 
tax.” 

In my gropings toward the maximum social 
benefits to be derived from marginalism I had 
originally given practically no attention to ad- 
ministrative problems, and had almost automat- 
ically pictured socialist society as some sort of 
universal government enterprise which would 
instruct all the managers, who would be gov- 
erment employees, to follow the marginal cost 
pricing principle. I remember being surprised 
by Lange’s acceptance of naturally small pri- 
vate enterprises, ‘‘farmers and barbers,” as 
perfectly compatible with socialism. I had 
never thought of this but found it immediately 
acceptable. In general it seems to me that no 
disagreement between Lange and myself on 
economic theory ever survived an hour’s dis- 
cussion, although I understand that many econ- 
omists have written on differences between our 
approaches of which I am quite unaware. 

Perhaps marginalism has continued to be my 
hangup, but I still feel that this principle is not 
fully exploited by many modern economists. 
The egalitarianism behind the suggested equal 
division of Lange’s excess of average price over 
average marginal wage cost, my ‘‘social divi- 
dend’’ or Friedman’s negative income tax, I see 
economically justified as a more efficient way 
of using income to provide satisfaction to indi- 
viduals. It is based on my assumption that other 
people, like myself, have their well-being in- 
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creased by having more income, and that, like 
myself, they experience diminishing marginal 
utility of income as a result of some element of 
rationality in their use of their income. They 
quite often choose to spend their money on 
what they find more rather than less satisfying, 
so that an additional dollar means less to a man 
when he is richer if he can spend it only on the 
less satisfying goods he avoids buying when he 
is poorer. In the absence of knowledge of the 
absolute level of the satisfaction of others, the 
best way of distributing the surplus (over what 
is necessary to induce the production of the in- 
come) is to divide it equally. This is how my 
learning some economics at LSE gave a rational 
meaning to my egalitarian impulses. 

The empathy that makes me attribute utility, 
rationality and diminishing marginal utility, to 
individuals other than myself does not extend to 
society. I do not attribute to society either a level 
of utility or a diminsihing marginal utility of in- 
come. While an individual’s preferences can 
indeed be considered as an ordering of social 
states, I see no reason for assuming that social 
decisions involve a social ordering. This as- 
sumption seems to me very much like the 
assumption that statisticians used to make that 
index numbers ought to behave just like natural 
numbers and conform to the reversal test, so that 
Paasche and Laspeyres would have to be 
identical. 

Thus when Kenneth Arrow says that ‘‘the 
outcome of a social choice procedure (whatever 
you call it) is an ordering,” I get lost. I would 
think that the outcome of a social choice proce- 
dure would be not an ordering but a choice—a 
choice of a social policy. This choice will, of 
course, result in social states which some indi- 
viduals will look forward to with hope, and 
some with dread. 

What I find much more important than the, to 
me idle, talk of social orderings is that the re- 
striction of individual preferences to orderings 
constitutes a flight from marginalism. The 
various invariances of individual orderings with 
respect to monotonic transformations, only 
serve to banish the assumption that others, like 
myself, have diminishing marginal utility of in- 
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come; and destroys the rational basis for egali- 
tarianism as efficiency. 

But egalitarian impulses will out. Other ratio- 
nalizations are sought, and this nas led to a 
plethora of other, or apparently other, reasons 
for advocating the egalitarian distribution of 
surplus. Rawls finds it in fairness and/or justice. 
His ‘‘original state’’ allegory is certainly a most 
dramatic way of saying ‘‘let us not be biased,” 
but in his ‘‘maximin’’ principle I see no basis 
(in spite of his denials) other than the assump- 
tion of diminishing marginal utility of income 
or an infinite risk aversion, or pernaps both. 

Arrow and Amartya Sen find it in ‘‘equity.’’ I 
have just had some intensive discussion on this 
subject with Sen. He rejects the utilitarianism 
on which I base my case for the equal distribu- 
tion of surplus. Instead he turns to equity (or, 
more modestly, to his ‘‘weak equity principle’) 
aimed not at maximizing utility but at equaliz- 
ing it. He would always, therefore, advocate 
the transfer of ‘‘some’’ income from happier to 
less happy individuals, irrespective of their in- 
come. The ‘‘some,’’ I think, betravs Sen’s dis- 
comfort at having to take income from a happy 
poor person and give it to a miserable rich per- 
son, even if the loss to the former is greater than 
the gain to the latter. (You would presumably 
know if this was the case if you knew which 
was the happier and which the more miserable.) 
I see neither the possibility nor any desirability 
in equalizing the utility levels of different indi- 
viduals, nor indeed of any or ‘‘some’* move- 
ments in that direction. 

Arrow’s equity principle seem to come to the 
same thing as Sen’s. I see in both a retreat from 
marginalism, reminiscent of the addiction of 
pre-Lange-Lerner socialist egalitarians to the 
principle of having price equated to average 
cost, but, of course, on a much more sophis- 
ticated level. They are forced by their abhor- 
rence of the subjective basis for assuming in- 
dividual diminishing marginal utility of income, 
without comparing them, to rest their egalitar- 
ianism on the much less defensible comparison 
of the actual levels of individual total utility. 


DISCUSSION 


ABRAM BERGSON, Harvard University: Ken- 
neth Arrow expatiates on the theory of social 
choice, a discipline that he himself has done so 
much to create and shape. He apparently con- 
tinues to hold a view of the relation of that dis- 
cipline to welfare economics which he took 
when he first expounded on social choice theory 
in his now celebrated Social Choice and Indi- 
vidual Value. | refer to his identification of the 
social ordering function of social choice theory 
with the so-called social welfare function of 
welfare economics. Despite criticism by diverse 
writers, including I. M. D. Little, Paul A. Sam- 
uelson and me, such a view of the two functions 
seems to have been espoused through the years 
not only by Arrow but by others as well. 

True, in response to the criticism, Arrow has 
agreed that it might be better to refer to the func- 
‘tion on which he focuses in social choice theory 
as a ‘‘constitution,”’ rather than as a social 
welfare function. In his paper here, he in- 
dicates that that is now his preferred usage. But 
in adopting that usage, he has also affirmed that 


the ‘‘difference’’ between the two functions ‘‘is - 


largely terminological.’’ The two functions ob- 
viously have a certain kinship to one another. I 
for one am happy to acknowledge that kinship. 
But the intended burden of criticism of Arrow’s 
identification of the two functions has from the 
beginning clearly been that the difference be- 
tween them is much more than terminological; 
that there is in fact an important substantive dif- 
ference as well, The difference is viewed as im- 
portant for the reason that Arrow’s Impossi- 
bility Theorem, while applying to the social 
ordering function of social choice theory, is 
seen as having at most only a very tenuous rela- 
tion to the social welfare function. Not too 
surprisingly, therefore, Arrow’s verbal conces- 
sion has not really quieted dissent. In effect, 
then, the methodological issue that was first 
posed by Social Choice and Individual Values a 
quarter of a century ago still remains unre- 
solved. f 

That issue is also one that I can hardly re- 
solve here, but I should record that I am among 
those who, despite Arrow’s verbal concession, 
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continue to have misgivings about his view on 
the two functions. Perhaps I should explain also 
that in a forthcoming article (in the Journal of 
Public Economics) I try again to explain my 
standpoint. How convincingly I do so remains to 
be seen, but let us hope that the fundamental 
matter in question will not be allowed to remain 
controversial much longer. 


THOMAS MaRSCHAK, University of Califor- 
nia, Berkeley: Stanley Reiter’s survey skillfully 
strips to the essentials a variety of achievements 
in a new, important, and difficult field. No 
longer can the field be viewed as exotic aad in- 
accessible. Now, equipped with this survey and 
with Leonid Hurwicz’s Ely Lecture of four 
years ago, the interested newcomer who wants 
to learn what is known has a useful chart of 
what lies before him, and finds cogent reasons 
for starting the journey. 

Still the field, unlike the “‘old’’ new welfare 
economics, is not quite ready for the textbooks. 
It seems to have struggled out of its infancy, but 
at best it is a promising though quite unsteady . 
toddler. The reason, I believe, is that several 
dark but crucial corners have yet to have much 
light shone into them. I want to comment 
briefly on three of these dark, mysterious 
comers and their relation to Reiter’s survey; 
they do not directly appear in the survey—quite 
properly, I think, since it is a survey of achieve- 
ments and not of puzzles. 

The three dark corners are first, what I shall 
call Performance Theorems as opposed to Pos- 
sibility Theorems. Second, the modeling of the 
information technology needed to run allocation 
mechanisms. And third, what I shall call Be- 
havioral Theories of allocation mechanisms as 
opposed to Robot Theories. 

First, most of the work which Reiter surveys 
asks: ‘‘Can mechanisms with certain properties 
exist for economies with certain properties?’ 
For the case of the competitive mechanism, one 
main group of results says that what the com- 
petitive mechanism achieves at equilibrium in 


the economies where it works well, no other 
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mechanism can achieve more cheaply, where 
‘‘cheapness’’ has to do with the mechanism’s 
communication burden. These results are an im- 
portant and natural extension of the ‘‘old’’ new 
welfare economics. For the ‘‘old’’ new welfare 
economics assures us that the competitive mech- 
anism sustains every Pareto optimum in classic 
economies and so makes the competitive fable 
the standard against which real economies and 
real mechanisms are to be judged. The ‘‘new”’ 
new welfare economics strengthens the fable 
further by showing that the competitive mech- 
anism is, in a sense, a best mechanism with re- 
gard to communication effort. At the same time 
it may have weakened the fable, since it reveals 
that the competitive mechanism may suffer from 
a basic incompatibility with individual incen- 
tives. But one can ask questions about alloca- 
tion mechanisms which are not questions of 
possibility. One can ask instead about a mecha- 
nism’s performance over time as the economic 
environment changes. That requires some mea- 
sure of performance at any instant of time— 
some social welfare function in the original 
Abram Bergson sense, defined on the current 
actions of the economy’s agents and on the cur- 
rent economic environment. One wants to study 
the sequence of values of the performance mea- 
sure which a ‘mechanism achieves as it gener- 
ates actions in response to the sequence of envi- 
ronments. Ideally, the performance measure 
would be a ‘‘net’’ measure, that is, it would 
subtract the resources consumed in operating 
the mechanism itself. From this point of view, 
the ultimate question about the competitive 
mechanism is not ‘‘are cheaper mechanisms 
which achieve exactly the same thing at equi- 
librium possible?” but rather ‘‘are mechanisms 
achieving a better net performance over time 
possible?’ It is certainly not excluded, for ex- 
ample, that a mechanism which foregoes op- 
timality at equilibrium might yet be a better 
mechanism in the sense of net performance. 
This type of question is, of course, an ex- 
tremely ambitious one to study in models of a 
full-scale economy, whereas the possibility 
questions surveyed by Reiter are not, and are 
therefore a natural starting place. But if one 
turns to ‘‘miniature’’ economies, then perform- 
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ance questions are not beyond hope. By a min- 
iature economy I mean, for example, a firm 
with branch plants, each in the charge of a man- 
ager who observes part of the environment, re- 
ceives from others whatever message the cho- 
sen mechanism gives him, and chooses local 
production actions as the mechanism specifies. 
The firm’s current profit measures its current 
gross performance, and current net performance 
is obtained by subtracting suitable amounts for 
the mechanism’s operating costs. The work of 
Theodore Groves and Roy Radner, for exam- 
ple, is in this spirit and compares several mech- 
anisms for a firm (team) with a quadratic gross 
performance measure. l 

Second, the information technology required 
for running mechanisms will need to be mod- 
eled well if we are ever to be more than casual 
and arbitrary in assessing a mechanism’s costs. 
Reiter deals with smoothness conditions which 
various studies impose on the communication 
implied by a mechanism—the way in which 
messages and actions change as the environ- 
ment changes must be locally threaded, or Lip- 
schitzian, depending on the possibility result to 
be established. He motivates such conditions by 
pointing out that without them allocation mech- 
anisms achieving optimality, possibly with very 
‘*small’? messages, can be trivially designed. 
One can, for example, smuggle many numbers 
into one number. 

What is wrong with doing so? The answer is 
that one would expect something like the 
smoothness conditions to be desirable in models 
of an orderly transmission technology. If, for 
example, a message to be communicated can be 
any real number in a certain interval, then a 
communicator who uses a transmission line 
would have to approximate the message and 
code it into a finite number of symbols, that is 
to say, a grid would have to be imposed on the 
interval. The finer the grid, presumably, the 
more costly. It would generally be undesirable 
if small changes in the uncoded messages to be 
sent led to large changes in the messages recog- 
nized after coding, transmission, and decoding. 
For then the responder to the message may 
often take inappropriate actions. Fineness of the 
grid—closeness to smoothness, in some ap- 
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propriate sense—makes such jumps less fre- 
quent. Ultimately one would want to replace 
smoothness conditions by a balancing of the 
costs and benefits of fineness of grid in a care- 
fully modeled transmission technology. But 
transmission is not the only task required in 
running a mechanism. There are computing, 
observing, remembering, and action-taking as 
well, and models of these tasks are need too. 
One possible approach, inspired by the theory 
of finite-state machines, lets everything be fi- 
nite: the message language, the possible con- 
tents of a memory, the possible environmental 
observations to be distinguished, the possible 
actions to be taken. Every task in a mechanism 
then assigns an element of one such finite set to 
given elements of other such sets. One then 
boldly says that it is the size of these finite sets 
which determine the mechanism’s costs. 
Whether this approach, cr some other ap- 
proach, is a good one surelv has to rest eventu- 
ally on empirical study of the costs of running 
mechanisms in full-scale economies or in min- 
iature ones. 

This brings me to the third and last dark cor- 
ner. It seems fair, now that the field is out of its 
infancy, to speculate as to what studies of real 
economic organizations the theory might some 
day assist. Can there ever be policy choices for 
designers of future real mechanisms, or empiri- 
cal studies of existing real mechanisms, which 
the theory might help to guide? Here one prob- 
lem is that a large part of the theory is, in effect, 
a theory of robots. In the real world one might 
indeed imagine a mechanism to be chosen by a 
super-designer, but the people who are sup- 
posed to carry it out may not do so. I conjecture 
that in real situations it will prove useful to view 
a designer as safely able to choose not a whole 
mechanism but rather four things: the person- 
hours (and machine-hours) to be made available 
for the various informational tasks, the structure 
of individual rewards (who gets what when the 
organization chooses a certain action and the 
environment takes a certain value), the lan- 
guage in which messages are written, and the 
set of actions from which a given person is to 
choose. 

The designer’s choice of these four objects 
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constrains the mechanism actually used some- 
what, but it is a behavioral question as to which 
of the possible mechanisms finally comes into 
use: the organization’s members will, in effect, 
make the choice. Will the theory say something 
useful about what values of the designer’s four 
chosables are good ones? 

One might predict that the mechanism which 
behaviorally survives will be an incentive-com- 
patible one in the sense of the theory. If so, that 
is useful for the designer to know. But the 
prediction rests on a view of the organization’s 
members as rational players of a game who are 
persuaded by the Nash property—a daring be- 
havioral conjecture. Still it is certainly a start. 

Serious exploration of the three comers lies 
ahead of us. I am persuaded that on the whole 
good judgment has been used in giving priority 
to the easier corners. That good judgment has 
been a main reason for the successful 
emergence of the field from its infancy. 


Jerry S. KELLY, Syracuse University: Ken- 
neth Arrow is to be congratulated for his ex- 
cellent introduction to the valuable ideas of S. 
L. Strasnick and Peter Hammond. I shall 
discuss a choice made in his exposition and 
show an alternate route that leads to some inter- 
esting insights into the Strasnick-Hammond re- 
sults. 

Arrow’s technical device for exposition is to 
combine the U(x) utility functions over social 
states to a single function, U(x, i) which serves 
as the argument for a constitution, U(x, Ò). 
Alternative versions of the aggregation problem 
are then presented by alternative invariance 
rules f is required to satisfy. 

The other possible route is to focus on the 
domain elements, (x, i), of U. Such a pair, con- 
sisting of an individual and a social state, will 
be called an alternative and interpreted as 
‘‘being individual i in state x.” Individuals will 
be assumed to have ‘‘extended’’ preferences 
over these alternatives, so that for individual k 
to believe Arrow’s “‘individual i in state x is 
better off than individual j in state y,’’ we write 


(x, i) Pe O, J). 
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These extended preferences are then to be ag- 
gregated to an ordering over social states, 

Within this framework, Amartya Sen follows 
P. Suppes in applying a grading principle of 
justice to the aggregation procedure. Suppose a 
world with only A(rrow) and H(urwicz). Then 
A clearly sees state x superior to y if 


(x, A) Pa (y, A) 
and ; 
(x, H) Pa (y, H). 


But the grading principle also has A judging x to 
be superior to y if 


(x, A) Pa (y, B) 
and 
(x, H) Pa (y, H), 


capturing some of the Rawlsian ‘‘veil of igno- 
rance” that keeps A from using the information 
about who he will be in each state. The grading 
principle of justice is then applied to aggrega- 
tion by having x socially preferred to y if every- 
one finds x to be superior to y in the above man- 
ner. Sen, however, found that with all possible 
profiles of extended preferences allowed, the 
use of the grading principle in aggregation leads 
to contradictions. He also proved that these 
contradictions could be avoided if you assume 
the Axiom of Complete Identity which requires 
that all individuals have identical extended pref- 
erences. Then, if this common ordering on (x, i) 
alternatives is representable by a utility function 
we are back with Arrow’s U(x, i) and an f satis- 
fying co-ordinal invariance. The Hammond- 
Strasnick results thus reveal the existence of an 
aggregation procedure satisfying the grading 
principle of justice and suitable interpretations 
of the usual Arrow conditions as long as the 
Axiom of Complete Identity holds. 


But this last requirement is quite implausible, , 


demanding a very unlikely consensus. More- 
over, an important result of Sen shows this 
requirement to be unnecessarily strong even for 
avoiding the contradictions of the grading prin- 
ciple. It is sufficient for this avoidance that each 
profile satisfy just the Axiom of Identity which 
requires 
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(x, )P\(y, Ù if and only if (x, DPO, D. 


Thus if (x, A)P4(y, A) we must have (x, 
A)Px(y, A). But the P4 and Py orderings may 
still be very different. Hurwicz may be appalled 
at being Arrow and have both (x, A) and (y, A) 
near the bottom of his extended preference or- 
dering while Arrow, comfortable with himself, 
may have both of these near the top. The Axiom 
of Identity can be defended as being an impor- . 
tant part of the exercise of ‘‘putting one’s self in 
someone else’s shoes.”’ 

What can be said about the possibility of sat- 
isfactorily aggregating all profiles of extended 
preferences satisfying this Axiom of Identity? 
First, the Strasnick-Hammond results no longer 
work as there is nothing to require consensus on 
who is worst off in any given social state. 
Arrow recognizes this when he says “‘it is es- 
sential to the present construction that the com- 
parisons of individual in state x with individual 
jin state y be the same whether the comparison 
is made by i, j, or a third individual, k.” But 
our new problem cannot even be expressed in 
Arrow’s framework of AU(, D) plus an in- 
variance rule. 

I have shown elsewhere that a suitable for- 
mulation of this new problem requires a slight 
variation of the notion of decisiveness (used, 
for example, in expressing the requirement of 
nondictatorship) to avoid conflict with the grad- 
ing principle. With this slight revision, I con- 
jecture there is no aggregation procedure satis- 
fying the grading principle and suitable 
restatements of the Arrow conditions for a do- 
main consisting of all profiles satisfying the 
Axiom of Identity. Indeed, using one additional 
revision of decisiveness, an impossibility result 
of this sort has been proven elsewhere. When 
we abandon the implausible Axiom of Com- 
plete Identity, we not only give up the Stras- 
nick-Hammond solution, we abandon all possi- 
bility of reasonable solution. The hopes that 
Strasnick and Hammond raise for the use of the 
extra information in extended preferences for 
making good social choices are doomed in real- 
istic domains even if we abstract away from the 
obvious problems of cheaply collecting true ex- 
tended preferences. 


EQUILIBRIUM IN MARKETS WHERE 
PRICE EXCEEDS COST 


Uncertainty, Production Lags, and Pricing 


By DENNIS W. CARLTON* 


Availability is an important attribute of a 
good in many markets. Such markets include 
retail stores, restaurants, hotels, manufacturing, 
taxi cabs, airlines, parks and public utilities. 
Some of these markets are competitive, some 
noncompetitive, and some regulated. Fluctuat- 
ing delivery time can be thought of as the con- 
sumers’ equivalent to varying availability of a 
good. Here too, customers face some risk of 
being unable to obtain goods when they want 
them. 

There are good reasons why some markets do 
not always clear in the classical supply and 
demand sense at each instant. The three features 
that characterize these markets are temporary 
price inflexibility, demard uncertainty, and 
production lags. Prices do not instantaneously 
adjust in response to shifts in demand. If de- 
mand is especially heavy during the morning, 
prices do not rise in the aftemoon. Several jus- 
tifications for such temporary price inflexibility 
are possible. Consumers ray dislike price fluc- 
tuations, and firms may be providing a service 
_ of stabilizing prices in the very short run. 
Changing price may be costly. To provide an 
effective ‘‘signal,’’ prices may have to remain 
fixed for some time period. Unless it is evident 
that demand and supply have permanently 
shifted, firms may be reluctant to change price. 
Whatever the reason, it is a fact that for many 
markets, price once set does not vary for some 
time. Of course, there still remains the issue of 
how the price is initially determined. 

The second feature of these markets is that 


*University of Chicago. I thank Franklin M. Fisher and 
Richard Zeckhauser for helpful! comments. 
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demand is uncertain. If demand were perfectly 
predictable, there would be no need to have un- 
satistied customers. The final feature is that 
production takes time. If instantaneous produc- 
tion were possible, once again there need be no 
unsatisfied customers. We assume that recon- 
tracting or insurance markets do not develop. 
Such markets rarely develop in reality presum- 
ably because of high transaction and monitoring 
costs. 

This paper discusses the implications of mar- 
kets characterized by price inflexibility, de- 
mand uncertainty over the time period for 
which prices are inflexible, and noninstan- 
taneous production. A competitive equilibrium 
is defined and its properties examined. The . 
social welfare implications of these markets and 
the socially optimal policy and its relation to 
regulation are analyzed. This social welfare 
problem is exactly the same as a peak load pric- 
ing problem under uncertainty. We next deal 
with the behavior of a monopolist, who tends to 
oversupply availability, but whose behavior is 
consistent with a smoothly functioning econ- 
omy. Finally, the issue of firm interaction and 
incentives for vertical integration is addressed. 


I. Competitive Market Behavior 


When availability is important to the con- 
sumer, the ‘probability 1--À of obtaining the 
good becomes an attribute of the good, together 
with its price p. Consumers maximize expected 
utility, and thereby generate indifference curves 
between 1-A and p. These indifference surfaces 
need not have any particular convexity proper- 
ties. Initially, we assume all consumers are 
identical. 

The way the market operates, a firm must 
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decide on its price and on its amount of produc- 
tive capacity before random demand can be ob- 
served. For simplicity, we assume that there is a 
constant per unit cost of production, and that all 
production takes place at the beginning of each 
market period before demand is observed. We 
assume no inventory holdings. As long as in- 
ventory costs are positive, the qualitative fea- 


tures of market operation would be unchanged. - 


For any given price, the more the firm sells the 
higher are its profits. For any given price, the 
more the firm produces the greater is the proba- 
bility of satisfying a customer, but the greater is 
the risk that resources will be invested in the 
production of a good that will be unsold. Hold- 
ing expected profits constant, the higher the 
probability of satisfying a customer, the higher 
is the price needed to compensate for the in- 
creased risk. 

From past reputation, customers have infor- 


mation about the probability of availability and — 


the price that each firm offers. Equivalently, 
each person has information about the expected 
utility from going to any firm. Customers ran- 
domly frequent those firms that appear to offer 
the highest expected utility. In my models, cus- 
tomers are not allowed to search at other firms if 
they are unable to obtain the good at the first 
firm they frequent. However, as long as search 
costs are significant, the same type of qualita- 
tive market behavior as described below will 
result. 

Firms realize that consumers value both price 
and availability. Firms compete with each other 
by offering the best package of price and avail- 
ability until expected profits are driven to zero. 
Competition among firms insures that in equi- 
librium the utility level offered by all firms will 
be as high as possible subject to the constraint 
that expected profits ares nonnegative. Equilib- 
rium is determined as the tangency between an 
indifference curve and the zero profit curve in 
(1 — A, p) space. (We ignore corner solutions.) 

There are two particularly interesting features 
of this equilibrium. First, price exceeds c, the 
constant cost of production. This occurs be- 
cause price must compensate for unused but 
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available goods (or, equivalently, available but 
unused capacity). Second, the amount supplied 
will not in general equal the amount demanded 
even in an expected value sense. Preferences of 
consumers for risk will determine in part 
whether supply will be greater or less than 
demand. i 

As the number of customers per firm grows, 
it can be shown (Carlton 1976b) that for the 
case where in equilibrium customers randomly 
choose among the identical firms, the equilib- 
rium price and probability of availability will 
approach c and | respectively, where c is the 
constant cost of production. These are of course 
the equilibrium values in a classical supply and 
demand framework. The absolute discrepancy 
between supply and demand will in general 
grow unboundedly as the number of customers 
per firm increases. Lower bounds on market 
size necessary to achieve any given level of 
convergence to the classical equilibrium values 
of price and probability can be numerically 
derived. These lower bounds are derived so that 
they apply regardless of consumer preferences. 
The calculated lower bounds are very large— 
for example, to achieve convergence to the 1 
percent level, the customer per firm ratio must 
at least exceed 6,500. Such large lower bounds 
suggest that in many situations, a serious error 
could be made if the uncertainty aspect of the 
problem is ignored. 

What about the dynamics of such markets? If 
price exceeds marginal production cost, is there 
an incentive for price to fall, even though nega- 
tive expected profits would result? Are these 
markets inherently unstable? As with the 
simpler traditional supply and demand model, a 
precise and realistic mathematical theory of 
non-Walrasian price setting by independent 
agents leading to equilibrium is not available. 
However, as the examples mentioned earlier 
illustrate, we do know that such markets exist. 
Although a mathematical model is lacking, it is 
still possible to speculate on those character- 
istics of a market that are likely to lead to stable 
market operation. One key element is the rela- 
tive response lags of consumers and firms to 
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market conditions. If, at the beginning of a 
market period, one firm could announce a price 
slightly lower than everyone else, and thereby 
capture the entire market for that market period, 
then stable market operation seems unlikely. 
Also, for industries with huge fixed costs, the 
incentive to shade price may be so great as to 
preclude competition in a stable competitive 
market. On the other hand if consumer percep- 
tions take time and if firms can be expected to 
compete in acquiring reputations as the best 
firms, then stable operations seem possible. 

-` Many regulated markets, such as transpor- 
tation, fit the description of the markets under 
study here. Arguments in favor of deregulation 
usually focus on contrasting the desirable fea- 
tures of competitive equilibrium versus the sti- 
fling effects of regulation. At least as important 
is determining whether the competitive equilib- 
rium could be established. Clearly, more re- 
search on the dynamics of such markets is 
needed. 

What happens if consumers differ in their 
preferences for price and availability? (Over 
any time period, the same person may behave 
as several different types of consumers.) Firms 
might specialize in satisfying a particular type 
of customer. Customers who greatly value 
prompt delivery will frequent firms which may 
charge high prices but which have a high proba- 
bility of delivering goods on time. It is possible, 
though, that such specialization can simply not 
occur. The reason is that in a specialized equi- 
librium a type 1 person could be better off at a 
firm serving type 2 customers. Since there are 
risk pooling economies of scale in these mar- 
kets, each person’s stochastic demand charac- 
teristics influences a firm’s costs; externalities 
abound. This raises questions of social welfare 
to which we now turn, 


Hi. Social Welfare 
Given that demand is stochastic, what is the 
price and capacity for each firm that maximizes 
social welfare? Can the private market be relied 
on to reach the social optimum? The answers 
depend on the form of the social welfare func- 
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tion, and the way in which uncertainty enters 
the demand curve. The problem under discus- 
sion is identical to a peak load problem under 
uncertainty. 

In previous medels in the literature (e.g., 
Gardner Brown and M. Bruce Johnson, Mi- 
chael Visscher), expected consumer surplus is 
taken as the social welfare function. For this 
special case, it turns out that for the model 
under discussion the private market can achieve 
the social optimum. In this optimum, expected 
profits are zero, and price exceeds the constant 
long-run marginal cost. This result contrasts 
with previous results in the peak load pricing 
under uncertainty literature which find that the 
optimal price is always less than or equal to 
long-run marginal cost. The main difference be- 
tween those models and this one is that in this 
model uncertainty is entering the demand curve 
multiplicatively (i.e., Dip) = x(p)u where u is 
random), and that when demand exceeds sup- 
ply, rationing is random. Random rationing 
occurs when the consumers to be serviced are 
chosen randomly. In previous models in the lit- 
erature, either uncertainty enters the demand 
curve additively and/or rationing is nonrandom. 
Examples of nonrandom rationing schemes 
would be ones where those with the highest or 
lowest willingness to pay were served first. It is 
also possible to show that when uncertainty 
enters the demand curve multiplicatively and 
when those with the lowest willingness to pay 
are served first, then the optimum price again 
exceeds long-run marginal cost, but this time 
expected profits are positive. A complete dis- 
cussion appears in Carlton (1976c). 

When the availability of a good is not as- 
sured, it is not clear that expected surplus to so- 
ciety is the appropriate measure of social wel- 
fare. Consumers’ preferences for the risk of not 
obtaining the good should matter. If all con- 
sumers were identical, a social planner would 
maximize the utility of a typical individual. The 
competitive market does not in general lead to 
the social optimum in this more general prob- 
lem. For the model with multiplicative demand 
uncertainty and random rationing, the condi- 
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tions for whether subsidization or taxation are 
necessary depend on the marginal utility of in- 
come (Carlton 1976b). If the marginal utility of 
income is higher when all varieties of goods are 
available, then the social optimum involves 
subsidizing the firms who produce the good 
subject to shortages. Under the reverse assump- 
tion, the firms should be run at a profit in the 
social optimum, and the profits taxed away. 

If the government can only set price, but the 
firms can choose their capacity or availability 
level, firms will compete on capacity or avail- 
ability until profits are driven to zero. If the 
social optimum does not involve zero profits, 
then this regulation process will be nonoptimal. 
If profits are zero in the social optimum, then a 
correctly regulated price will enable the market 
to reach the social optimum. Too high a price 
will lead to excessive capacity, while too low a 
price will lead to too little capacity. The airlines 
would be a good example of a market where too 
high a price with its consequent high level of 
capacity may be in effect for many routes. 


Hl. Monopoly Behavior 
The behavior of a monopolist in these mar- 
kets was analyzed by Edwin Mills (1959, 
1962). A monopolist is concerned with max- 
imizing expected profits. He is not specifically 
concemed with inconveniencing his customers 
except as it affects their demand for his product 


when it is available. If an individual’s per capita , 


demand curve is independent of the level of 
availability, then a monopolist will follow the 
same price-output policy regardless of the con- 
sumers’ preferences toward risk. 

Because the monopolist ignores consumers’ 
tradeoffs between price and availability, con- 
sumers are worse off under monopoly than 
under competition (Carlton, 1975, Ch. 3). For 
most markets, we expect that the monopolist 
will charge a higher price and will therefore 
have an incentive to provide a higher level of 
availability than the competitive market. Mo- 
nopoly, which is usually associated with restric- 
tion of output, can provide the product to con- 
sumers more frequently than competition. In 
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such a case, the price charged is so high relative 
to the increased availability that consumers are 
worse off than they would be in the competitive 
equilibrium involving a lower price and lower 
availability. 


IV. Shock Absorbing Ability 


How smoothly does an economy character- 
ized by an interrelated sequence of these uncer- 
tain markets function? Suppose that suddenly 
there is an increase in the uncertainty of de- 
mand. If firms feel that the structural shift in 
demand is temporary, they may be hesitant 
to alter prices for the reasons discussed earlier, 
and may prefer to adjust to this shift in demand 
solely through changes in production (or avail- 
able capacity). If firms cut back on their pro- 
duction, then the system is subject to more 
frequent bottlenecks, while if firms expand pro- 
duction, the system will be cushioned from the 
effects of this increased uncertainty. The first 
response tends to insure the smooth functioning 
of the economy, while the second response 
tends to destabilize the economy. 

To address the issue of a smoothly function- 
ing economy, it is useful to focus attention on 
the case of no inventory holdings. Firms with 
perishable or dated goods or firms that provide 
capacity (like electric utilities, airlines, or tele- 
phone companies) can be thought of as firms 
whose unused goods or unused capacity on one 
day cannot be stored for the next day. For 
markets with firms that do hold inventory, simi- 
lar qualitative results as derived below hold, but 
the analytics become slightly more complica- 
ted. 

Since price is fixed at p, we can write de- 
mand at p as, 


x=X-u, or 


x=7 +e, where 


xis mean demand at price p, and e = x(u-1) is a 
random component with density f(e) and cumu- 
lative density F(e) defined over the range 
(—x,%), The mean and median of e are assumed 
to be zero. 
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If z is capacity and c is constant per unit ca- 
pacity cost, expected profits can be written 


2-2 a 
T= _ (xte)p dF + pz Í _ dF — cz. 
-7 2-€ 
The first term is expected revenue received 
when demand is less than capacity, the second 
term is expected revenue received when de- 
mand exceeds capacity, while the third term is 
cost. 

At fixed price p, the optimal capacity for the 


monopolist is found by setting sn 0 to find 


p H(z) =c, 


where H(z) = 1 — F(z — x). H(z) is the proba- 
bility that demand exceeds capacity z, hence p - 
H(z) is the expected revenue from adding an ad- 
ditional unit of capacity onto the existing capac- 
ity z. The first order condition says that capacity 
should be incredsed until the expected revenue 
of an additional unit equals the cost of that addi- 
tional unit. We assume the optimal price- 
capacity combination generates nonnegative 
profits, and that the second order conditions for 
an interior maximum are satisfied. 

If the price elasticity of demand is between 
—1 and —2, then from Samuel Karlin and 
Charles Carr, it is known that, for the profit- 
maximizing monopolist, p > 2c, so that z — x 
> 0. Now replace F with the riskier (in the 
Michael Rothschild-Joseph Stiglitz sense) dis- 
tribution G. Under the assumption that F and G 
have the same median and that G is riskier than 
F, it follows that zg = zp, where subscripts refer 
to the corresponding probability distributions. 
In response to increasing uncertainty, the mo- 
nopolist generally increases his production 
when price elasticities lie between —1 and —2. 

How does the competitor react to an increase 
in risk with fixed prices? Differentiating the 
zero profit condition with respect to an index of 
risk, it can be shown that the competitor gen- 
erally decreases his production. In a rapidly 
changing environment with sticky prices, the 
competitive market structure could create bottle- 
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necks, while the monopolistic structure could 
prevent them, 


V. Firm Interaction and Vertical Integration 


The final issue deals with how different mar- 
kets interact with each other (Carlton 1976a). If 
a firm that produces output buys some input 
from another firm, then the availability of the 
output depends on the availability of the input. 
Output firms will be concerned about not hav- 
ing a certain supply of input. Price of the input, 
when purchased in a market, exceeds the con- 
stant per unit production cost in order to com- 
pensate the input firm for the average probabil- 
ity of being unable tc sell all its inputs (or 
equivalently to use all its productive capacity). 
If an output firm produced one unit of input for 
itself then the output firm would be reasonably 
confident of being able to use that one input, 
since it will use its inputs before purchasing any 
inputs from others. Because the output firm can 
initially give a higher than average probability 
of use to its own internally produced inputs (or 
input production capacity), there will be a 
strong cost saving incentive for some vertical 
integration to occur. Output firms will produce 


‘input for the predictable (high probability) com- 


ponent of their input demand, and pass on the 
unpredictable (low probability) component to 
others. Prices in the input market will tend to 
rise to reflect the change in the demand uncer- 
tainties facing input firms as a result of the ver- 
tical integration. The social welfare implica- 
tions and the amount of vertical integration 
depend on whether the vertically integrated 
firms sell their input to others. In many indus- 
tries, transaction costs preclude this and output 
firms which vertically integrate produce inputs 
only for their own use. Under the assumption 
that output firms produce input only for their 
own.use, incentives for vertical integration (ei- 
ther total or partial) exist, even though everyone 
would be better off with no vertical integration. 
No vertical integration is the desired state be- 
cause a pooling of risks can occur on a larger 
scale when there is no vertical integration than 
when there is. 

An interesting feature of markets with avail- 


a 
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ability as a characteristic is that the indifference 
surfaces between price and availability need not 
be convex. With nonconvexities, firms re- 
sponding to marginal incentives can wind up at 
the wrong equilibrium, with the incorrect pro- 
duction technologies. In such situations, ver- 
tical integration can enable a firm to respond to 
global not marginal incentives. A vertically in- 
tegrated firm will be able to coordinate its 
operating policy at both the input and output 
level. Internalization can be a way to avoid an 
inefficiency caused by nonconvexities. 


VI 


Many markets have the features of temporary 
price inflexibility, demand uncertainty, and 
production lags. The performance of these mar- 
kets differs in important respects from that of 
markets where deterministic supply and de- 
mand curves establish equilibrium. A proper 
understanding of these markets is a prerequisite 
to a better understanding of such public policy 
issues as regulation, peak load pricing under 
uncertainty, a smoothly functioning economy, 
and vertical integration. 
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Resource Extraction with 
Differential Information 


By RICHARD J. GILBERT * 


Since the subject of this session is ‘‘Equilib- 
rium in Markets Where Prices Exceed Costs,” 
the topic of this paper presents an immediate 
difficulty, namely whether land rents should 
not be considered costs. I would prefer that 
debate on this issue be postponed until after 
I have used my allotted time. 

The motivation for this paper arose from a 
study of a search model of resource exploration. 
The study (Gilbert) showed that when no new 
information is revealed in the process of search, 
exploration can be completely characterized by 
a reservation cost rule. The reservation cost is a 
sufficient statistic for the cost of search and ex- 
traction in each area. Furthermore, if probability 
distributions are known and firms are risk- 
neutral, the sequence of extraction would be 
efficient. The area with the lowest reservation 
cost would be and should be exploited first. 

This is a reassuring and not unexpected result. 
Although land in this example has uncertain 
characteristics, these uncertainties are common 
knowledge. Furthermore, it was assumed that 
the uncertainties are independent of the actions 
of particular individuals. These assumptions 
imply that for the purpose of resource alloca- 
tion, unexplored land can be considered a com- 
modity with essentially the same characteristics 
as known deposits. 

Now let us suppose it is possible to produce 
information about uncertain prospects. In the 
exploration of petroleum resources, a substan- 
tial amount of geological and geophysical work 
may precede the decision to drill at a particular 
area. In the United States, outlays on these 
information generating activities have been on 
the order of 20 percent of drilling costs in recent 
years.! The incentive to produce information 


* University of California-Berkeley. I am grateful to 
Partha Dasgupta and Joseph Stiglitz for helpful suggestions. 

' “Capital Investments of the World Petroleum Industry,” 
The Chase Manhattan Bank, published annually. 
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about a particular area may depend on informa- 

tion produced elsewhere in the economy. Thus 

it is not obvious that the market will provide 

signals that lead to an efficient allocation. The 

issue here is not one of ‘‘spill-over’’ externali- , 
ties: i.e., information about one area bears on 

the probability of discovery in another area. 

Rather, we may have a situation where, for’ 
example, the value of cost information in area 

A is zero, if and only if it is known that: the 

cost in area B is always less. Simultaneously, 

the value of information about area B may de- 

pend on information produced about area A. 

This interaction can be important even if the 

characteristics of the areas are independent, 

because the timing of exploration and the ef- 

ficient sequence of extraction will depend on 

information produced about both areas. 

In the following discussion, I assume that the 
probability disiribution of returns is known, and 
information serves to improve the process of | 
search. Of ccurse, when population distribu- 
tions are unknown, we must distinguish infor- 
mation that improves estimates of population 
distributions from information that improves the 
process of search when the population distri- 
bution is known. However, at least in some 
restricted cases, Michael Rothschild has shown 
that the qualitative properties of search are 
unchanged when the population distribution 
is unknown. 

The problem I will discuss is not offered for 
its generality. It is a specific and stylized ex- 
ample. However, it does show that when the 
characteristics of nonreplenishable resources 
can be screened, it may not be desirable to screen 
all resources at the same intensity, even though 
ex ante all are identical. 

Assume that there are only two types of 
deposits that can occur at any location, and that 
they are distributed randomly and in equal 
proportions. It is convenient, although not 
necessary, to assume that both types of deposits , 
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have zero extraction cost but differ in unit sam- 
pling or discovery cost and are of the same size. 
Let the cost be C, and C, per unit of the re- 
source discovered, with C, > C,. Furthermore, 
assume that C, is less than the price of a sub- 
stitute so that both types of deposits will be 
produced at some time. 

Experiments such as aerial surveys, seismic 
testing and core drillings serve to identify fa- 
vorable (i.e., Cy) locations. For the purpose of 
this example, let us suppose that the outcome of 

pany experiment applied to a location is either 
(+) or (—), and the set of feasible experiments 
form a continuum indexed by the parameter 
6e[0, 1]. The posterior expected cost of a loca- 
tion conditional on the outcome of an experi- 
ment indexed by 0 is assumed to be 


O Ct(6) = 50 +0C, +50 -0C 


if the location is given a (+) or favorable indi- 
cation, and 


2) C-(6)= 30 -0C + 30 + OC 


otherwise. 

r~ Inother words, the experiment symmetrically 
sorts locations by expected cost with an accuracy 
measured by the parameter 6. The parameter 
6 will be called the screening level of the experi- 
ment. Note that experimentation serves only a 
pure sorting function and it is therefore neces- 
sary that 


Ct + C°(@=C,+C,=2€ 


where C is the average cost per unit of resource 
over all locations and is independent of @. 

™ Let the cost of applying a screening experi- 
ment of accuracy 0 to one location be given by 
E(@). Since deposit sizes are assumed identical, 
E(@) can be measured per unit of resource 
screened. 


Define 
C* (6) = Ct (0) + 2E(8). 


The cost of screening, E(@), is absorbed in 
Pine cost of producing from the favorably iden- 
_“ified locations because these locations must 
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be identified before extraction at cost C+ (0) can 
take place. The factor two arises because only 
one-half of those locations tested will be, on 
the average, favorably identified. 

Let us now examine the allocation of screen- 
ing effort in a decentralized economy with com- 
plete futures markets. Individuals are endowed 
with an amount So; of the resource, i = 1,..., 7, 
in the form of deposits with the characteristics 
described previously, and it is assumed that 
individuals are informed of the nature of the 
distribution of resource deposits. Suppose that a 
positive level of screening maximizes dis- 
counted net consumer surplus. We will show 
that this allocation cannot be maintained by a 
decentralized market economy in which indi- 
viduals screen their endowment at the same 
level. 

Suppose that such an equilibrium existed, 
defined by 6 > 0. The prices which sustain the 
market allocation must vary so that the dis- 
counted net rent on those deposits which are 
produced is constant over the extraction period. 
Consequently, the trajectory of prices in futures 
markets would be as shown in Figure 1. 


To T: Ts 


FIGURE 1 


At time T,, the favorably identified locations 
are exhausted and production shifts to the re- 
maining deposits. If there exists a substitute 
with marginal cost greater than C7 (6), it would 
be introduced at time T. 

For t € (Ty, R) 


(3) ar r[P,— C*()]. 
and for tE (D), R) 
(4) ge r[Pi:—- C-(8)]. 


at 
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Let us take the perspective of an individual 
who must decide when to sell his endowment 
, and whether it is to his advantage to depart from 
the equilibrium level of screening, 6. Let 6, 
be the screening level chosen by the individual. 
If 6,=6, then by (3) and (4), he should be 
indifferent with regard to producing from the 
better locations at any time between Ty and T, 
and he should be indifferent with regard to pro- 
ducing from the remaining locations at any time 
between T, and T,. Therefore, he may as well 
produce both varieties at T,. However, if both 
types are produced simultaneously, there is no 
advantage in screening. With no screening, 
average present-value extraction costs are the 
same, but the cost of screening is avoided.” 
Since this is a competitive market, each individ- 
ual can reasonably make this calculation and 
assume his actions will have a negligible impact 
on prices. However, since the cost character- 
istics of all endowments are assumed to be iden- 
tical, if it is in the interest of one person to 
deviate from the postulated equilibrium screen- 
ing level, then it must be to everyone’s advan- 
tage to do so. The collective action will, of 
course, change prices, and it follows that 6 > 0 
cannot be a market equilibrium allocation. 

Since §> 0 induces individuals to choose 
6; = 0, for.alli, let us examine 6 = 0 as a poten- 
tial market equilibrium allocation. With 6; = 0 
for all i, locations are not distinguished and ail 
deposits are produced at the average unit cost C. 
The price trajectory corresponding to ĝ= 0 
would yield capital gains on the more costly 
locations if these were screened. For this price 
trajectory, screening would be profitable if the 
cost of sorting locations were sufficiently small. 
If this were the case, all individuals would prefer 
to screen their endowments. Yet we have shown 
that a uniform positive screening level is not a 
market equilibrium either. Thus a market equi- 
librium in which all agents screen at the same 
level does not exist. Of course, the result is 


2This is possible because there is a market for oil, re- 
gardless of its source. 
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dependent on the assumption of constant mar- 
ginal costs. 

There still remains the possibility of an equi- 
iibrium market allocation in which individual: 
choose different levels of screening. In this case, 
the allocation can be characterized by a distri- 
bution function, f(6), where 

0a 


(5) | f()d0 =F On - 64) 
a, 


is the fraction of the total resource endowmen 
So = È, So: which is screened in the interva 


(0i, 69). The distribution is symmetric in the 
sense that the amount of the resource with ex- 
traction cost C*+ (0) must equal the amount witt 
extraction cost C7 (0). 

If prices are quoted in futures markets, in- 
dividuals will choose to produce their endow- 
ments at different points in time. At any rate oj 
price increase, the rate of return on deposits is 
higher the greater is the cost of extraction. 
Therefore, those with higher screening levels 
should produce from their better locations 
earlier, and from the remainder later, than those 
with lower screening levels. 

Let H be the set whose elements satisfy 
f (6) > 0. It is easy to see that a market equi- 
librium cannot be sustained if inf {4} > 0. The 
argument is the same as that used previously. 
Let T, be the time at which all the positively 
identified locations are exhausted and extraction 
shifts to the remaining locations. By doing no 
screening and producing at all locations at T}, 
the value of the endowment is unchanged, but 
the cost of screening is eliminated. Therefore, 
6 = 0 would be preferred. In other words, for a 
positive level of screening to be sustained as a 
market equilibrium, it is necessary that others 
do less screening. Otherwise, zero screening 
would be a preferred allocation. For the market 
allocation to be an equilibrium, it must be im- 
possible to increase the value of an endowment 
by choosing a different screening level. 

In general there does exist a distribution of 
screening activity that is a market equilibrium. 


a 
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We will illustrate this for the special case in 
which there are two alternative screening 
choices: either screen at level 8o or not at all. 
An equilibrium for this example would require 
that profits be independent of the choice of 
screening level, taking prices as given. 

If a market equilibrium exists, the price tra- 
jectory must be as shown in Figure 2, where 





Pe 
(6) P- ETO) r for t<T 
(7) È, =f for Th <t< Te 
P; — C 
and 





FIGURE 2 


It is necessary that 


O SHP HOD" 
+ (P (Th) — C-(8))) e777] 
= Su [(P (t) — C)e"] 
for tE(T,, Tə), for all i=1, ..., n, 


and the screening distribution must be such that 
(10) E (89) 

5 2 (Ca — C) (1 t eT -T0) . 
Time enters explicitly into the determination 


of the screening equilibrium because it is the 
separation in time between production of the 
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better and poorer locations that sustains a prof- 
itable screening level. 

Given the demand correspondence for the 
resource, the equilibrium screening distribution 
can be determined. For example, if demand 
were inelastic and equal to Qo, then the amount 
of the resource that is not screened would be 


(11) F 0) So = Qo- Th), 


and by equation (10), in equilibrium 


(12) F(0) 
(C-C) 
= Qo in| 2 
Mo | (C3-C, _2E@o) 
2 2o 


We have assumed throughout this analysis 
that producers take prices as given. One might 
argue that the failure of a single-level screening 
equilibrium stems from the failure of producers 
to anticipate the consequences of their actions. 
The analysis shows that this is not the case. An 
equilibrium clearly does exist but it has the prop- 
erty that those endowments that were identical 
ex ante are differentiated ex post. 

The stability of such an equilibrium has not 
been demonstrated. The example showed that 
Nash behavior could lead to cobweb-type oscil- 
lations. It can be shown however, that if the 
economy is at the differentiated equilibrium, it 
is stable for small changes in the screening 
distribution. 

The results clearly depend on the specific 
structure of the economy. For example, the addi- 
tion of random changes in the market price due 
to disturbances in the economy could be suf- 
ficient to generate a single price equilibrium. 
The differentiated equilibrium arises in part 
because agents are well-informed and can pre- 
dict the consequences of decisions. In particular, 
future rates of retum must be predictable. This 
could be the case in more complicated scenarios 
where, for example, the size of the stock is un- 
certain but costs are predictable. 


254. - AMERICAN ECONOMIC ASSOCIATION 


A final note concerns the general intuitive 
explanation of the differentiated screening equi- 
librium. If a concave objective function is 
maximized, there should be no discontinuities 
if the solution occurs at an interior point and 
jumps are avoidable (see Vind). The market 
equilibrium maximizes a particular function, the 
sum of consumer and producer surplus. This 
function is concave in the level of screening if 
the cost of screening is a convex function. A 
single level of screening must imply a discon- 
tinuity in the objective function when production 
shifts from the high grade to the low grade de- 
posits. This cannot be efficient. The optimum 
must entail a distribution of screening intensi- 
ties, including no screening at some point 
in time. ` 
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Nonprice Competition 


By MICHAEL SPENCE* 


It is difficult to assess the performance of 
many industries and markets in the private sec- 
tor without devoting some attention to the non- 
price dimensions of competition. I recently had 
an opportunity to study the refining and market- 
ing segments of the petroleum industry.! In 
recent years, the rates of return in those segments 
of the industry have not been excessive. In fact, 
one could make a plausible case that they may 
have been too low. But the absence of excessive 
profits, here and elsewhere, is not definitive 
evidence of adequate performance. It is evi- 
dence that prices are not inappropriate given 
costs. But the costs may have been too low or 
too high, due to a failure in the area of nonprice 
competition. In the petroleum industry, analysts 
have suggested that the historical failure was 
an excess of nonprice competition in retail out- 
lets, advertising and promotions of a variety of 
kinds. The retail outlets in particular are thought 
to have cost the consumer more than they were 
worth. While the evidence for these proposi- 
tions is not decisive, a recent dramatic trend 
downward in the number of retail outlets, stim- 
ulated by successful entry and competition from 
independent retailers, selling with lower prices 
and higher volumes, is suggestive of prior excess 
capacity in retailing. 

Nonprice competition, for the purposes of this 
paper, refers to activities by firms or corpora- 
tions that shift the demands for products, their 
own and those of their rivals. There are many 
examples.” I mentioned the number and quality 


*Harvard University. This research was supported by the 
National Science Foundation, grant SOC 76~-16827. I am 
indebted to Paul Joskow and the staff of the Royal Com- 
mission on Petroleum Products Pricing in Ontario, for 
helpful comments. 

1The Royal Commission of Petroleum Products Pricing, 
discusses the state of nonprice competition in this industry. 

2One example is new product competition, or monop- 
olistic competition. It is discussed in E. L. Bishop, 
Avinash Dixit and Joseph Stiglitz, and Spence (1974). The 
present analysis is related to the problem of a monopolist 
setting product quality, discussed in Eytan Sheshinski, and 
Spence (1975). 


of retail outlets. Competition among airlines for 
passengers has been much discussed in the liter- 
ature.? With a regulated price, airlines compete 
with numbers of flights and in other ways. 
Excesses of nonprice competition in this in- 
stance are thought to result from a regulated 
price that may be too high. An apparently suc- 
cessful experiment with no regulation in Cali- 
fornia and a pervasive belief that competition 
leads to good results has led to a movement for 
deregulation nationally. 

Policy prescription and the assessment of 
market performance is hampered in these and 
other areas by the absence of models that deal 
explicitly with the interaction of demand and 
cost, price and nonprice competition, and entry. 


I. A Model 


To capture the interaction of price and non- 
price competition, it is necessary to specify the 
demands for a collection of products which are 
imperfect substitutes for each other. The de- 
mands depend upon prices or quantities and 
upon nonprice activities. Let the quantity of 
good i be x; and the level of a nonprice activity 
by firm i be a;. The demands are equivalent to 
and derivable from the gross benefits generated 
by the products. The gross benefits depend upon 
X=(x1,..., Xn) and A= (di, ..., Gy). 
For this paper I have assumed that the benefits 
have the form 


(1) B(x,A)=G| 3 bi (rao), 


i+1 


where G(s) is a concave function of s, and 
i (x;, ai) is concave in x; and has the property 
(0, a;) = 0. In addition G(0) = 0. 

The implied inverse demands are found by 
taking the derivatives of B with respect to x;. 
The reason is that consumers act so as to maxi- 


3A discussion of this problem is given by J. Panzar. 
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mize B(X,A)— pX, where p= (pip... 
are prices. ` 


Pn) 


The inverse demands are 


ood; 
a (xi, ai) ’ 





(2) pi(X,A) =G" (s) 


where 


s= 5 $; (xj, a;). 
J 
In this paper, I want to confine myself to sym- 
metric cases. Let (x,a) be the quantity, and 
nonprice expenditure of the representative firm, 
and let @(x, a) = $;(x, a) for all i. The costs 
of the representative firm are c(x, a). The num- 
ber of products or firms is n. It follows that 
s=no(x,a). 
The total surplus is 


(3) T = G(s) — ne(x,a) 


and it can be written in the form 


e(x,a) 


(x,a) 





(4) T=G(s)-s 


using the fact that n =s/ġ. The surplus is 
maximized when c/@ is minimized with respect 
to x and a, and when the numbers of products 
are expanded so that 
(3) 
oe 


This result can be rationalized by noting that 
the contribution to the surplus of the last product 


is G’d. Thus £ 


(5) 


G'(s) = min 
(x,a) 


G'¢ 
benefits generated by the last product. These 
are minimized with respect to x anda. And the 
numbers are increased until marginal costs per 
dollar of benefits are equal to one. 


are the costs per dollar of 


Il. Profits and the Equilibrium 
The profits of the representative firm are 
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(6) m =G'xġr-— c. 

Firms maximize these with respect to x anda, 
and then entry occurs until profits are driven to 
zero, or returns to normal. Entry is crucial in 
this process. It forces firms to adopt strategies 


that minimize —, a term is proportional to 
g 


the costs per dollar of revenue for the representa- 
tive firm. This is what one would expect from 
the market. Firms respond to a threat to survival 


posed by entry by reducing the costs per dollar - 


of revenue as much as possible. The equilibrium 
occurs when 





(7) G’(s) = min ( 


These relatively simple characterizations of 
the equilibrium and the optimum permit a com- 
parison of the two. 

Note first that the equilibrium is as if the mar- 
ket were maximizing G(s) — s (5) . Because 
f XPz 
¢ is concave in x (i.e., demands are downward 
sloping) x@, <<. Two things follow imme- 
diately. The minimum of £ is less than the 


$ 


E c ; 
minimum of ——. Thus profits are negative at 
x g 


the optimum. And gross benefits, G(s), are 
smaller at an equilibrium than at the optimum. 

The remaining differences have to do with 
differences induced by the minimization of 


£ and = 
(o xOz 
for a particular case. Let us assume that 
(x,a) = A(a)x*®. For this case, the inverse 


demand is 





. It is useful to examine these first 


p=G'Aax*", 


and thus 1 — æ is the quantity elasticity of the 
inverse demand. Under these circumstances 


xh, =a 


t 
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It then follows that 


Ca. 


Therefore the optimal and equilibrium quanti- 
ties given a, are the same. Let 


(8) m(a) = min (5) 


x 
Then for this case 


c _ ma) 


xbr E a(a) 








(9) r(a) = min 
x 


At an optimum, m(a) is minimized with re- 
spect toa, so that m’ (a) = 0. At an equilibrium 
mia is minimized, so that 


~ 


m’ 
(10) na 


RIR 


Suppose a’ (a) > 0, so that the nonprice activity 
reduces the quantity elasticity of the :nverse 
demand. Roughly, the nonprice competition 
makes the inverse demands flatter, however 
much or little it shifts them. If a’ > 0, then 
m'(a)>0 at an equilibrium, and the equilib- 
rium level of a is above the optimum. The con- 
verse also holds. If a’ <0, then m’(2)<0 
at an equilibrium and the level of a is too low. 

Figure | depicts the equilibrium and the opti- 
mum for the case a’ > 0. 





FIGURE | 
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The equilibrium is at Æ, the optimum at 0. In 
the special case where a’ (a) = 0, the equilib- 
rium and the optimum have the same level of 
a: it satisfies m’ (a) = 0. 


HI. The Constrained Optimum 


Because profits are negative at the optimum, 
it is of interest to know how well one can do 
with profits constrained to be nonnegative. For 
the case, @ = Ax“, the answer can be seen easily 


in Figure 1. The line G’ = = is the zero profit 


line. Isototal surplus contours are vertical 
through G’ =m, and horizontal through 
m'(a)=0. Thus for a’ >0, the constrained 
optimum occurs at a point like C. The level of 
a is below the equilibrium level. So also is the 
level of s , and therefore the gross benefits. This 
means that the industry incurs excessive costs, 
as a result of excessive nonprice competition. 
There may be too many or too few products. 
For reasons of space, I shall not draw the figure 
for the case a’ <0. In that case a is lower at 
the equilibrium than at either optimum. Relative 
to the constrained optimum, gross surplus is too 
high at an equilibrium. The competitive industry 
incurs excessive costs, not from nonprice ex- 
penditures directly, but from excessive entry. 
In that case, the number of products is too large. 
The following proposition summarizes these 
results. 


PROPOSITION 2: If d(x,a)=A(a)*™, then 

(i) quantities at the equilibrium and the opti- 
mum are the same. 

(iit) If @’(a)>0, the equilibrium has more 
nonprice competition than the optimum 
and the constrained optimum; and while 
the gross benefits are higher at the equi- 
librium than the constrained optimum, 
costs are too high, partly due to excessive 
nonprice competition. 

(iii) If a’ (a) <0, there is a deficiency of non- 
price activity relative to both the optimum 
and the constrained optimum; gross bene- 
fits are higher at the equilibrium than at 
the constrained optimum, but costs wipe 
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out these benefits in the form of excessive 
entry of new products. 

(iv) If æ’ (a) = 0, the levels of a are the same 
at the equilibrium, the optimum and the 
constrained optimum. The equilibrium and 
the constrained optimum are identical. 

It is interesting to note that none of these results 

depends upon the properties of the cost function. 

They are therefore consistent with a wide range 

of possible ways in which the nonprice activity 

„affects costs. It can increase or decrease mar- 
ginal costs, or leave them unchanged. Or, 
as in the airline case, the effect on marginal 
costs of increased flights can be lumpy and 
discontinuous. 


IV. The General Case 
The relation between the equilibrium and 
either optimum is determined by two relation- 
ships. The first order conditions for a minimum 





c 
of — are 
$ 
Ca _ ba 
G1) easier 
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Sz, be 
c 6h 
while for an ee the conditions for a 
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— d xa 
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For a given x, the optimal a is above the equi- 
librium when ` 
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and conversely. 


1 


This says that the elasticity of ee , the average 


value of the marginal product (averaged that 
is, over purchases} with respect to a, exceeds 
the elasticity of G’'d,, the value of the prod- 
uct to the marginal consumer. 

This is the effect which results from the dif- 
ference between the average and marginal 


‘purchaser. It is the elasticity effect described 


earlier. 
For a given a, the optimal x exceeds the - 
equilibrium x if {from the conditions above) 








and conversely. 
Because 


—— log 


z Ge ee sae 


Therefore, for a given a, the equilibrium quan- 
tity falls short of the optimum if revenues G’x¢, 
are declining fractions of the incremental bene- 
fits G'd@,.and conversely. In the special case 
b = Ax“, 


Thus the result that quantities are optimal given 
the level of a, at the equilibrium. These two 
effects combine to determine the relation be- 
tween the equilibrium and the optimum. Figure 
2 shows one case, where 








alai 
and 
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FIGURE 2 


Here both x and a are too high at an equilibrium. 
Of the four possible cases, two are formally 





ambiguous. 
The constrained optimum involves maximiz- 
. SC a C 
ing T = G — = subjectto G’ 5 . Let À 
$ xOz 


be the shadow price of the constraint. The 
Lagrangian for the problem is 


ry Se NG 
L=G+AsG [$+]. 


Therefore the constrained optimum includes the 
(x, a) that minimizes 


c c 
E AA 
(o) xO» 
a linear combination of the quantities that are 
minimized in the equilibrium and the optimum. 
The constrained optimum therefore lies on the 


locus of the tangencies of the contours F =a 


c 
XD x 
dashed line in Figure 2. The constrained op- 
timum is a point like C in Figure 2. Its relation 
to the equilibrium is similar to that of the 
optimum. 

All of the above can be summarized by noting 
that market performance is determined by 
whether the ratio of revenues to incremental 
surplus increases or declines in x and a. This 
ratio measures the extent to which social bene- 





constant and =a constant. This is the 
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fits are captured in the form of revenues. A 
market tends to oversupply services that increase 
this ratio, and to undersupply those which do 
not. This is particularly easy to observe in the 
constant elasticity case, because the ratio does 
not depend on the quantity sold. Economists 
are accustomed to thinking that firms with mar- 
ket power prefer low price elasticities of de- 
mand. The preceding results appear to contradict 
this. But the question is what is hypothetically 
being held constant when the elasticity is re- 
duced. Firms prefer large demands too, and one 
must be careful not to confuse that with low 
elasticities. If one holds the gross benefits con- 
stant, then firms that cannot price discriminate 
prefer high elasticities because the ratio of rev- 
enues to gross benefits rises with the elasticity. 
That is all that the preceding analysis requires. 
There may be other respects in which firms 
“‘prefer’’ low elasticities, but they will not con- 
tradict this proposition, nor the implied conse- 
quences for market performance. 
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APPLICATIONS OF MICROSIMULATION 
METHODOLOGY 


Does Your Probability of Death 
Depend on Your Environment? 
A Microanalytic Study 


By Guy H. ORCUTT, STEPHEN D. FRANKLIN, ROBERT MENDELSOHN AND JAMES D. SMITH* 


There is a growing interest in detecting man- 
ageable environmental changes which would 
improve overall health and life expectancy. The 
work we report explores differences in mortality 
rates in county groups (as defined by the Census) 
to discover whether environmental differences 
among them affect death probabilities. Casual 
inspection of Diagram 1 offers evidence that the 
probability of dying is significantly different for 
individuals in different parts of the country. 
However, these variations in mortality rates are 
not necessarily the result of environmental 
factors which differ across the country; they 
could also be the result of different personal 
characteristics of local populations. For exam- 
ple, an area with an unusually wholesome en- 
vironment may have a high death rate because 
it possesses relatively more elderly citizens. The 
primary objective of this paper is to remove the 
influence of personal characteristics so that the 
effects of area specific factors can be detected. 


*Professor of economics, -Yale University; research 
associate, The Urban Institute; Ph.D. candidate, Yale 
University; visiting professor, Yale University, respec- 
tively. The research for this paper was conducted with 
financial support from the National Science Foundation 
to The Urban Institute, grant No. SOC73-05420-A01’ 
for the ‘‘Simulation of the Distribution of Income.’’ Sub- 
stantial support in the form of staff time, computing, 
housing anG secretarial services was supplied by the 
Institution for Social and Policy Studies of Yale University. 
Valuable assistance in preparing this paper was received 
from Amihai Glazer and Jan Stolwijk. The views expressed 
are those of the authors and do not necessarily represent 
the views of the National Science Foundation, The Urban 
Institute or Yale University. 
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I. Research Strategy and Data Base 


Unfortunately, the absence of a micro data 
base providing extensive information about 
decedent’s lifetime characteristics complicates 
the analysis of mortality rates. We were able to 
take advantage of three large data sets which, 
when combined, provide somewhat compre- 
hensive information about individuals and their 
environment. Information from the two million 
recorded death certificates filed in 1970 were 
organized by county group into 28 race, sex, and 
age cells. The second body of data, also about 
two million observations, was the 1970 Census 
of Public Use Sample, which provides geo- 
graphic identification down to the county group. 
The Public Use Sample provided information 
about the living population in race, sex, and age 
cells within each of the 405 county groups. 
Macro variables describing the entire population 
of the county groups were also computed from 
the Public Use Sample. Finally, the machine 
readable 1970 City and County Data Book pro- 
vided additional information about the overall 
characteristics of county groups. 

The basic research strategy was to attribute as 
much as possible of the between-county group 
variation of death rates to person specific factors. 
Since spatial features of residual variation of 
death rates appears nonrandom between county 
groups, the existence of significant environ- 
mental influences on death probabilities are 
strongly suggested. The residual variation might 
reasonably be explained by area specific factors 
such as climate, industrialization, and economic 
vitality. Though we have not yet been able to 
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include many appropriate measures of such 
factors, we did supply several variables which 
hopefully serve as proxies for the omitted infor- 
mation. On this basis an attempt was made to 
relate variation between county groups within 
race, sex, and age brackets to area specific 
factors jointly with person specific factors. 


It. Removing Effects of Person Specific 
. Factors 

To take advantage of the detailed micro infor- 
mation in the Public Use Sample, a micro- 
analytic simulation model, DYNASIM, was used 
to simulate death.! The death module of 
DYNASIM generated the expected number of 
deaths for each county group based on national 
mortality probabilities for 1970 by age, race, 
sex, marital status, education, and children ever 
born (for women). The difference between the 
actual death rates (from the death certificate 
tapes) and the simulated death rates is shown for 
each county group in Diagram 2. Note the differ- 
ences between Diagram 2 and Diagram 1. The 
high recorded death rates in the center of the 
country disappear when the model removes the 
influence of the personal characteristics. On the 
other hand, though the actual death rates in the 
Southeast appear to be low, the model indicates 
they are relatively high once personal factors are 
considered. - 

In order to test new personal variables and 
area specific terms, we developed a regression 
model of the following form: 


(1) D; = B, + BiXy + BoXa +... 


+ Yı + YZ +... + Ei 


Whether the individual died over the years (D;: a 
zero-one dummy) is equated to his set of per- 
sonal characteristics (Xu, Xz; . . .), the variables 


lFor a full presentation of the concept and application 
of microanalytic modeling and simulation as well as of the 
research behind DYNASIM, see Policy Exploration Through 
Microanalytic Simulation, by Orcutt, Steven B. Caldwell, 
Richard Wertheimer I, and Franklin, Gary Hendricks, 
Gerald E. Peabody, Smith, Sheila Zedlewski, Urban 
Institute, September 1976, Washington, D.C. 
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for his county group (Z,, Z2, ...) and an error 
term (E£;). In order to estimate this relationship, 
the individual observations are aggregated by 
cell (age, race, and sex) to the county group 
level. 


(2) >) D; = 


+... ANY Zi +NYZ +... + DE; 


N N 
NB, + Bi X, Xu + B X, Xa 
1 1 


Dividing equation (2) by N, the number of ob- 
servations in each cell and each county group, . 
yields the regression model we estimated for the 
probability of death (Pp). 


N N 
> D > Xu 








Go Po= “Be + Bi 
N 
$ Xa 
+ B: “Vy +... + YZ 
N 
» Ei 
1 
+ YZ +... “Ny 


Equation (3) was subsequently weighted by the 
square root of the populations in each cell in 
order to account for heteroscedasticity. We then 
fit equation (3) to each age, race, and sex cell. 
One of the advantages of examining each of 
these relatively homogeneous cells separately is 
that it should lessen the importance of potential 
interaction terms. The linear form of Equation 3 
may be a justifiable approximation given the 
stratification of the data. 

The first set of regressions incorporated the 
personal characteristics already included in 
DYNASIM and added relative income as a new 
variable.? Two of these regressions are shown in 
columns 2 and 9 of Table 1 for whites aged 
45-64. Despite the narrow classification of these 
individuals by race, age, and sex, the signifi- 


Relative income is family money income divided 
by the official poverty score attaching to a family’s 
characteristics. 
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cance of the coefficients in both regressions 
suggests that additional personal variables have 
arole in explaining between county variations of 
mortality rates. Older people, even within these 
age brackets, have a greater chance of dying and 
both more schooling and higher relative income 
are correlated with lower death rates. A some- 
what surprising result is the size and significance 
of the coefficients of marital status. 


Il. Evidence of Environmental Effects 


Despite our effort to explain between county 
group variations in mortality rates by means of 
several personal variables, county group-wide 
variables are still important when included. 

The additional regressions in Table 1 suggests 
that environmental or area specific variables 
have a significant impact on mortality rates after 
controlling for personal variables. Several area 
specific variables are significant. For instance, 
independently of their own education, individ- 
uals generally live longer in county groups 
which have more educated citizens. On the other 
hand, inhabitants of areas which contain many 
single people (never married) generally tend to 
have higher death rates. These variables relating 
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to the county group are presumably proxies for 
other social or economic factors which reduce 
the probabilities of death. Of course, not all 
environmental variables have the same effect on 
every cell. For example, living in areas where 
the average age of the population is high appears 
to be deleterious to younger adults and beneficial 
to the more elderly. Similarly, high unemploy- 
ment rates are correlated with high death rates 
for whites but low death rates for blacks. 

Despite the evidence in Table 1 that environ- 
mental factors are important, identifying the 
effects of specific environmental factors re- ` 
mains a challenge. Not only are some area 
specific variables serving as proxies for omitted 
environmental variables, but also some of the 
person specific variables may be proxies for 
environmental effects. It is worth noting that the 
personal variables which were significant in 
Table 1, are much less significant when county 
group variables are included. Though we have 
been able to show that environmental variables 
are probably important, identifying which area- 
wide variables should be included and measur- 
ing exactly how important they are requires 
additional research. 


Macroeconomic Effects of a 
Humphrey-Hawkins Type 
Program 


By BARBARA R. BERGMANN AND ROBERT L. BENNETT* 


The provisions of the Humphrey-Hawkins 
bill are still in a state of evolution at this writing, 
but the body of ideas and value judgements be- 
hind the legislative effort going on under that 
title cin probably be summed up by three 
principles: 

1) It should not be deliberate policy of the 
United States to induce or tolerate high unem- 
ployment rates for the express purpose of curing 
or preventing inflation. (High unemployment 
rates are defined as rates above some maximum, 
the most frequently discussed maximum is in the 
3.5—4.5 percent range.) 

2) The government should have an ongoing 
program to prevent unemployment from ex- 
ceeding the maximum insofar as possible, and 
to expeditiously reduce the unemployment rate 
when it exceeds the maximum for any reason. 

3) A part of the antiunemployment pro- 
gram should be the provision of specially 
created jobs on the public payroll for persons 
who cannot be absorbed into regular jobs in the 
private or public sectors. , 

Proponents of the Humphrey-Hawkins 
approach tend to emphasize the economic 
waste and the human deprivation attendant on 
high rates of unemployment, and would fight 
inflation by means other than high unemploy- 
ment rates. Critics of the Humphrey-Hawkins 
approach include those who are reluctant to 
give up the option of fighting inflation through 
deliberately created unemployment or through 
the toleration or slow cure of whatever unem- 


*Department of Economics, University of Maryland. 
Conversations with Charlies Brown, Barry Chiswick, 
Alfred Tella, Alan Fechter and Christopher Clague were 
helpful, although they bear no responsibility. The Computer 
Science Center of the University of Maryland supported 
this research by contributing computer time, and funds from 
an OEO grant supported part of the personnel costs. 
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ployment shows up fortuitously.’ The critics 
also include those who fear that a public jobs 
scheme would be difficult to administer, and 
would prove to be a permanent, unproductive 
and expensive addition to the public payroll; 
thus they would prefer to fight unemployment 
by other means.” 

In this paper, we formulate a concrete pro- 
gram which we consider to be in the spirit of 
Humphrey-Hawkins, and assess its budgetary 
costs and some of its benefits. As an instrument 
in the assessment of the program, we use an 
entirely micro-simulated macroeconomic model 
of the U.S. economy currently under develop- 
ment by the authors. With the help of this model, 
we rerun the history of the 1973-75 period 
under the assumption that either of two versions 
of a Humphrey-Hawkins program was in effect. 
Our computer simulation, élaborate as it is, is 
not set up to detect problems in management 
or in the motivation of participants. We must 
make assumptions about how people will act in 
the context of such a program, and then on the 
basis of those assumptions assess what dif- 
ferences such a program would have made to 
unemployment rates, to the fiscal position of 
federal and nonfederal governments, to the rate 


1A statement of this attitude, although not an outright 
endorsement of it appears in a letter by Leonard A. Lecht 
of the National Industrial Conference Board, reproduced 
in a report of the National Commission for Manpower 
Policy (pp. 190-191). For a somewhat equivocal view of 
this matter, see the testimony of Charles L. Schultze 
and compare pp. 2 and 14. 

?See letter of Rudolph Hale of the National Asso- 
ciation of Manufactures in the National Commission 
volume, pp. 198—200. In the same volume, Sar A. Levitan, 
hardly a foe of job creation, sees definite limits in the 
number of jobs which could be made available, pre- 
sumably on the grounds that useful work could not be set up 
for a larger number. If a program of the type we simulate 
here were set up, this issue would have to be faced seriously. 
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of price change, to GNP. Our intention is thus to 
make a limited but constructive contribution to 
the debate as to the general desirability of 
the Humphrey-Hawkins approach, and to the 
deliberations concerning the concrete form 
which programs under this approach might 
‘assume. 


I. An Implementing Program for 
Humphrey-Hawkins 

The program format implementing the 
Humphrey-Hawkins concept which we have 
chosen for our simulation experiments has the 
following characteristics: 1) Standards of 
eligibility are set up for admission to public 
service employment (PSE) and for continuance 
in the program in terms of the person’s un- 
employment history. 2) A wage schedule for 
PSE is'set up, in terms of some fraction of what 
the person’s wage would currently be in regular 
employment based on occupational history and 
an assessment of skill level, up to some max- 
imum. 3) Everyone who wants a public service 
job and who meets the eligibility require- 
ments is given one, at the prescribed wage, 
regardless of the state of the economy. 

For example, one variant of such a program 
format which we have simulated runs as follows: 
Anyone who has been unemployed ten weeks or 
more and who wants a public service job would 
be given one at a wage of 75 percent of his 
presumed wage in a regular job, up to a max- 
imum of $150 per week, with no limit of time 
on his continuance in the program. (We must 
acknowledge here that it is considerably simpler 
in a computer simulation than it is in reality to 
determine what a person’s wage in a regular job 
would be, and to pay different PSE wages to 
different individuals.*) 

The format of the Humphrey-Hawkins im- 
plementation program we have chosen to study 
does not guarantee in advance any particular 


3See the Schultze testimony on the actual dispersion of 
wages in low wage jobs. The program we have simulated 
might be viewed as a compromise between Arthur Burns’ 
suggestion that government jobs be provided at below the 
minimum wage, and the ‘‘prevailing rate’? wage specifi- 
cation of the bill. See Michael Barth on this and other issues. 
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level of unemployment and in this sense vio- 
lates at least some versions of the bill. How- 
ever, it does embody the idea of an automatic 
and a relatively quick response to worsening 
employment conditions regardless of the rate of 
inflation; it addresses the plight of those most 
acutely affected by unemployment by directly 
providing them with employment. The wage 
feature of our implementation program is 
counter to the desire of some of the bill’s pro- 
ponents that ‘‘prevailing wages’’ be paid to 
those on the program. However, it seemed _ 
obvious to us that if public service 4Uds Were 
provided at a wage equal to that prevailing in 
regular jobs the fears of the opponents of the 
Humphrey-Hawkins approach would be realized 
in terms of the size, expense and growth of the 
program. Under a ‘“‘prevailing wage” regime 
private employers would be unable to attract 
people who had been provided with work by the 
program. For these reasons, we viewed the 
‘‘prevailing wage” variant of the program as 
unlikely of adoption, and have not included it in 
our evaluative calculations.* Given our assump- 
tions concerning eligibility and wages, we have 
assumed that no one would consider leaving a 
regular job in the private sector for the express 
purpose of shifting to a PSE job, despite the 
nonpecuniary attractions some forms of PSE 
might have for some members of the work force. 

It is not the intention of proponents of the 
Humphrey-Hawkins approach that all or even a 
major part of the burden of fighting unemploy- 
ment be placed on the provision of public service 
jobs; the usual monetary and fiscal instruments 
are to continue to be employed, perhaps more 
vigorously, skillfully and presciently than at 
present if that be possible. Obviously, the more 
that is done by the conventional instruments, 
the less needs to be done by PSE. In our simu- 
lation of the 1973-75 period, we have assumed 
that tax rates and government purchases un- 


‘This is not to say that a progran which took certain 
individuals onto the public payroll at wages higher than 
they could get from private employers for the purpose of 
changing the distribution of income by race, sex or I.Q. 
would be without merit. See Lester Thurow. Richard 
Nathan in the National Commission volume (p. 114) 
considers such an approach ‘‘infeasible.”’ 
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connected with the proposed PSE program’ re- 
mained what they in fact were, and that our 
proposed PSE program was added on top of 
them. It is assumed that the monetary authority 
accomodated the additional issuance of govern- 
ment debt by acting on reserves to keep interest 
rates within the announced target range. One of 
the interesting issues raised by the Humphrey- 
Hawkins approach for those who accept its basic 
premises is the amount of reliance which should 
be placed on PSE as opposed to the other instru- 
ments. As will be seen, the answer which many 
currently favor, namely, ‘‘as little as possible,” 
is not necessarily the most conservative answer. 

In order to simulate the operations of such a 
program, certain assumptions about the nature of 
the setup and behavior of the persons and 
institutions involved must be made explicit. 
We have chosen to make the following 
assumptions: 

1) Unemployed persons eligible for unem- 
ployment insurance (UJ) will tend to want to go 
on PSE less often than those not eligible. We 
have set the probability that a person will want 
to shift to PSE from UI in a given week at .1 for 
those with fewer than 10 weeks of U7 entitlement 
remaining, and at 1.0 for those with no weeks 
remaining. 

2) Persons on U/ and on PSE will continue 
to search for regular jobs, but will accept 75 per- 
cent as many job offers as persons eligible for 
neither. 

3) State and local governments will reduce 
the number of their regular employees by two 
persons for every five persons on PSE, up to a 
maximum of 10 percent of their regular 
employees.’ ; 

4) In addition to paying the salaries of the 
public service workers, the federal government 
will purchase fourteen cents worth of work ma- 
terials, training services, and the like from the 
private sector for each dollar of PSE wages, and 


There were in fact some PSE programs within the 
period, but we have ignored their existence for present 
purposes and assumed in effect that the enrolees were in 
regular federal jobs. 

This is on the high side of the range thought reasonable 
by Fechter (p. 17) and the Congressional Budget Office. 
Also, see Michael Wiseman on this and other issues. 
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will hire five additional regular federal workers 
for each 100 PSE workers to administer the 
program. 

5) Welfare payments will decrease by ten 
cents for every dollar of PSE wages paid. 


H. A Microsimulated Model of the 
Macroeconomy 

The vehicle we have used to simulate the 
effects of a Humphrey-Hawkins program is a 
specially prepared version of the Transactions 
Model—a microsimulated model of the U.S. 
economy.’ The Transactions Model represents 
the U.S. economy by a much smaller-scaled 
simulated economy, in which the actors are 
800 worker-consumer-asset holders, 12 firms, 
each of which produces the product of a par- 
ticular industrial sector, the federal government, 
a consolidated state/local government, and the 
monetary authority. The situation and history of 
each of the actors in the model is kept track of 
in considerable detail, and the ‘‘action’’ in the 
economy consists of decisions by the actors 
based on their individual situations and on 
interactions among the actors based on those 
decisions. All macroeconomic magnitudes 
generated endogenously by the model are built 
up on the basis of actions by individuals; in 
particular, the simulated GNP accounts and flow 
of funds accounts are based on the summed 
transactions between individual actors, in which 
money is exchanged against goods, services or 
claims. The supply side of the economy is 
fully represented; firms make production and 
pricing decisions endogenously, and try to hire 
enough workers to realize their production 
plans at wages they set endogenously. 

The Transactions Model is a particularly apt 
vehicle for the simulation of the operations of a 
Humphrey-Hawkins type of program because 


"For a description of an earlier version of the Trans- 
actions Model see Bergmann. A more complete version 
will appear in Bennett and Bergmann. 
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account can be taken of each unemployed 
worker’s situation: the length of time he has been 
unemployed, his eligibility for UJ, his cus- 
tomary occupation, the current value of his 
assets. A further feature of the model which 
makes it particularly useful in this context is its 
time frame: although the model produces 
monthly simulated unemployment rates and 
quarterly simulated GNP and flow of funds 
accounts, the operations of the actors within a 
smaller unit of time are represented. A sample 
‘‘round’’ of activities which includes hiring and 
firing, wage payments and purchases of all sorts 
is represented as taking place 48 times each 
calendar year. Since the basic period is approx- 
imately a week, it is. possible to keep track of 
unemployment durations of the simulated 
individuals almost in their customary units. 
The forms of behavioral equations used in the 
model to control the simulated decision makers 
are derived largely from economics and business 
literature and the parameters have been adjusted 
to minimize the mean squared simulation errors 
of dynamic runs of the model in the period 
1973-75. Money wage rates are set by the firms 
to change (weekly) at an annual rate of 3.0 
percent plus .65 percent for every 1.0 percent 
change in the cost of living and by an additional 
— 1.0 percent for every point the unemployment 
rate® is greater than 5.0 percent, subject to a 
weekly maximum equivalent to an annual rate 
of 21 percent per year. With the exception of 
the firms representing the farm, auto and mining 
industries whose prices have been set in all runs 
to follow the course they actually took, prices 
are raised by the firms when profit margins over 
average cost sink below averaged past profit 
margins. Firms figure the average cost for their 
current output based on labor cost, produc- 
tivity, materials cost, depreciation, and interest 
and indirect taxes. Most of the wages paid to 
white collar workers, plus depreciation and 
interest are treated as fixed costs. As a result, 


®The PSE jobholders were counted as employed in 
calculating the unemployment rate for these purposes and 
in the table. 
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average cost curves have a slight downward 
slope in the range of output in question. Al- 
though firms which run into production bottle- 
necks are programmed to raise prices on this 
account, this did not occur in the period in 
question. The labor force is programmed to rise 
by .25 persons for each additional regularly 
employed person in addition to a trended rise. 
Expectations of the future figure in the current 
version of the model chiefly in connection with 
decisions concerning real and financial invest- 
ment; firms making wage and price decisions 
do not take forecasts into account. 


III. Simulated Results 


For the years 1973-75 the Transactions 
Model was run three different ways: 1) with 
federal fiscal outlays exogenously set equal to 
their actual values in the period; 2) with federal 
outlays augmented by a ‘‘low option” PSE pro- 
gram which allowed entry after 10 weeks of 
unemployment at a wage of 75 percent of pri- 
vate sector wages for each person’s occupa- 
tion and skill level to a maximum of $150 per 
week and 3) with a *‘high option’’ PSE program 
which allowed entry after six weeks of un- 
employment, at 75 percent of private sector 
wages up to a maximum of $225. Income taxes 
and social security taxes were collected on 
PSE wages. 

Table 1 gives the results of the three simula- 
tions.® Neither of the PSE programs simulated 
was capable of preventing a rise in un- 
employment rates although the high option 
program succeeded in arresting the rise in 
unemployment rates by the end of 1974. Both 
programs significantly moderated the force of 
the recession on the labor market at a moderate 
net cost to the federal government. 

Neither the low nor the high option pro- 
gram had a big effect on reducing unemploy- 


*Although we have shown actual figures for unemploy- 
ment, the price index and GNP, so as to give an idea as to 
the ability of the model to track the data, the simulated 
run with no PSE program is best used as a baseline in 
assessing the simulated results of the PSE programs. 
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g TABLE 1—SIMULATED EFFECTS OF TWO VARIANTS OF A PSE PROGRAM 
(All dollar figures in billions at annual rates) 





% of Civilian Labor 
Force on PSE 


Civilian Unemployment 


Rate (%) GNP Deflator 


Actual Simulated Simulated . Actual Simulated 











Date No PSE NoPSE LoPSE HiPSE LoPSE HiPSE NoPSE NoPSE LoPSE Hi PSE 





























1973 I 5.0 5.0 4.8 4.6 0.3 0.7 150 152 152 153 

1973 Il 4.9 4.6 4.6 4.5 0.3 0.7 153 154 154 155 

1973 HI 4.8 47 4,5 4.7 0.4 0.7 156 158 158 158 

1973 IV 4.7 4.6 4.7 4.7 0.2 0.6 159 160 16] 161 

i, 1974 1 5.1 4.9 4.7 4.6 0.4 1.0 164 164 165 164 

we. 1974 II 5.1 5.5 5.0 4.8 0.5 0.9 167 166 166 165 

1974 III 5.5 6.1 5.6 5.4 0.6 0.8 172 170 170 169 

1974 IV 6.6 7.0 6.5 5.8 0.4 1.2 178 174 174 173 

1975 I 8.3 78 6.7 5.5 0.8 1.6 182 177 177 175 

1975 II 8.9 8.0 6.4 5.0 0.9 1.6 184 181 181 179 

1975 MI 8.4 8.2 6.8 5.2 0.8 1.3 186 183 183 181 

1975 IV 8.3 8.4 6.5 5.0 1.5 1.5 189 188 188 186 

MEAN 6.3 6.2 5.6 5.0 0.6 1.1 170 169 169 168 

Gross Cost Net Increase in Net Increase in 

Gross National Product of PSE Federal Deficit S/L Deficit 
Actual Simulated Simulated Simulated Simulated 

i Date No PSE NoPSE LoPSE HiPSE LoPSE HiPSE LoPSE HiPSE LoPSE Hi PSE 
1973 I $1,249 $1,260 $1,262 $1,264 $ 1.9 $ 4.7 $ 2.1 $ 4.8 $-0.6 $-1.7 
1973 H 1,278 1,275 1,278 1,281 2.0 4.5 3.7 5.2 —0.7 -1.9 
1973 Ill 1,309 1,300 1,302 1,305 2.6 4.7 3.0 5.2 — 1.0 -1.5 
1973 IV 1,344 1,322 1,325 1,329 1.5 4.1 3.2 4.9 -0.5 -1.8 
1974 I 1,359 1,355 1,359 1,362 3.0 6.4 3.2 = nil -1,5 —3.0 
1974 II 1,384 1,371 1,376 1,376 3.7 5.7 3.5 5.9 —1.7 —2.7 
1974 II 1,416 1,397 1,403 1,402 4.2 4.6 2.7 4.1 2.3 3.2 
1974 IV 1,431 1,419 1,432 1,434 3.3 8.3 1.4 4.8 ~2.5 —4.1 
1975 I 1,417 1,444 1,471 1,482 5.6 11.5 -1.2 —0.9 -5,7 —10.4 
1975 I 1,441 1,491 1,519 1,541 6.1 11.8 2.2 1.1 -5.9 -12.0 
1975 Ill 1,498 1,530 1,555 1,581 6.2 10.2 4.6 -1.0 4,7 —9.4 
1975 IV 1,541 1,566 1,597 1,622 11.6 11.1 5.6 —2.4 -7.3 —9.7 
MEAN 1,389 1,394 1,407 1,415 4.3 7.3 2.8 3.1 ~2.9 —5.1 








ment rates in 1973, because during that period 
relatively few people were eligible for it under 
the rules set up, and a high proportion of 
those who were eligible had entitlement to UI 
and did not go on the program. However, 
starting in 1974—II the situation changes mark- 
edly; both the number of people on either pro- 
gram and the direct expenditures on them are 
- substantial through the end of the period sim- 
ulated. During the period, the low and high 


option programs enrolled a maximum of 1.4 and 
1.5 million persons, respectively. !° 

We have used the difference in the simulated 
federal deficit in a PSE program run and in the. 
baseline simulations run as a measure of the net 


We have not addressed the issue of what this number of 
PSE participants would do. This number is considerably 
above the upper limit for job creation in the public sector 
set by Levitan in the National Commission volume (p. 165). 
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cost of that program to the Federal Treasury. 
Net costs are not very different from gross costs 
in the first half of the period, but in the second 
half the extra tax revenues generated through the 
moderating of the recession push net costs down 
significantly. Throughout the period the state 
and local governments gain through lower pay- 
roll costs and higher tax collections. 

Neither form of the program causes simulated 
business firms to jack up prices any faster than 
prices rose in fact. Although the reduction of 
unemployment entails extra wage increases, 
their effect on unit cost is balanced by the 
effect of higher output levels and a greater 
stock of the newer and more efficient capital 
vintages. Whether one believes this is a realistic 
representation of what might have occurred 
depends on whether one believes that the 
model’s decision-making rules for wages and 
other prices are reasonable. Replacing these 
rules by others would produce very different 
price results. 


IV. Conclusion 


Our simulation results would indicate that 
PSE programs can make a timely and sig- 
nificant reduction in unemployment in periods in 
which private demand is weak, at net costs to the 
Treasury: which seem remarkably low when 
considering the benefits. A PSE program in the 
form we have proposed would be a powerful 
addition to the automatic stabilizers we already 
have and would give direct help to those with 
the longest duration of unemployment. Con- 
solidated net costs of these programs to all levels 
of government are modest, since avoiding the 
worst of the recession gives a boost to tax 
collections. The PSE programs simulated have 
the same fiscal effect as extending the eligibility 
for UI and increasing its benefits would have. 
The difference, of course, is in the services 
which the PSE job holders would perform. What 
_the nature of those services might be and with 
` what efficiency they might be performed are 
matters about which our calculations can say 
nothing. We believe that the opponents of the 
program are not wrong to worry about these 
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culations do seem to show is that from the 
strictly macroeconomic point of view, programs 
of the type envisaged under the Humphrey- 
Hawkins framework deserve continued serious 
attention and research. 

matters, and that the proponents of the program 
should worry about them more. What our cal- 
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Simulation of Schumpeterian Competition 


By RICHARD R. NELSON AND SIDNEY G. WINTER* 


In modern formal theory, the virtues ascribed 
to competition are the virtues of an achieved 
state of efficient allocation, an essentially static 
condition that can be “‘sustained’’ by prices and 
price-taking calculations. Joseph Schumpeter’s 
vision of competition, on the other hand, is a 

vision of an ongoing dynamic process, of a 
market system generating irreversible change in 
the course of historical time. The difference is 
profound; if it were not the case that both sets of 
ideas are presumably intended to illuminate the 
same reality, one would certainly regard them 
as belonging to separate subjects. 

The key point is that in the modern competi- 
tive equilibrium story, what can be done is ob- 
jectively and clearly defined. The question— 
both for the individual actor confronting his 
choice set, and in the analysis of the system as a 
whole—is what should be done. In the Schum- 
peterian scheme, the limits of what can be done 
are never fixed and never clearly in view. Dis- 
covering what can be done is part of the prob- 
lem for the individual actor, and in analysis of 
the wider system, its performance as a social 
device for probing and expanding the limits of 
the possible is the fundamental concern. (Of 
course, the question of what should be done 
remains, and becomes more difficult as a con- 

` sequence of the vagueness of the opportunities.) 

Because of this central difference, a number 
of specific features of economic reality and spe- 
cific theoretical approaches are seen in a very 
different light. Information imperfections, and 


*Professors of Economics, Yale University. We are in- 
debted to Larry Spancake for research assistance. Financial 
support for development of the simulation model used 
herein was provided by the National Science Foundation 
under grant SOC-705529; this support is gratefully ac- 
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informational differences among the actors, are 
not complications of the basic structure, but are 
central to the Schumpeterian scheme. The gains 
obtainable by guessing better and acting sooner 
are not a mere will-o-the-wisp, luring the actors 
toward inevitable frustration in equilibrium, but 
are the crucial motive power and adaptive 
mechanism of a system that is permanently ‘in 
disequilibrium. And, because it arises from a 
continual unfolding of unanticipated possibili- 
ties, the disequilibrium is disequilibrium in the 
fundamental sense: Expectations are not being 
realized; mistakes are being made and correc- 
tions attempted. 

It is plausible that the task of developing for- 
mal models is intrinsically more difficult in 
Schumpeterian theory than in modern ortho- 
doxy. As the above remarks should make clear, 
the most powerful abstractions and simplifica- 
tions of orthodoxy are inappropriate or ineffec- 
tive in the Schumpeterian context. As we have 
argued elsewhere, the absence of formal theory 
probably accounts for the relative neglect of 
Schumpeterian ideas, ideas that, at the informal 
‘‘appreciative’’ level, many economists find 
productive and persuasive. 

Our purpose here is to discuss, and briefly 
illustrate, the role that simulation can play in 
the development of a formal theory of Schum- 
peterian competition. 


I. Simulation as a Tool of Theoretical 
Inquiry 

Simulation techniques have a wide variety of 
uses. The considerations relevant to the design 
and evaluation of simulation models are corre- 
spondingly diverse. In some cases, the designer 
of the model may have a high degree of con- 
fidence and clarity as to what model he wants to 
explore. His ignorance relates strictly to specif- 
ic properties of the output, and his plan is to 
relieve that ignorance by using the computer to 
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generate the output logically implied by the 
input. In such a context, the advantage of simu- 
lation relative to an analytic approach is strictly 
a matter of feasibility or cost; if an analytic 
solution could be achieved by a comparable 
level of effort, it would be preferred to an ac- 
cumulation of simulation runs. However, in 
many such cases it is impractical or impossible 
to obtain analytic results from the model the 
analyst has in mind. Rather than change as- 
sumptions and then analyze the wrong model, 
he may prefer to simulate the right one. 

Our studies of Schumpeterian competition 
illustrate a different type of application of simu- 
lation techniques. We are uncertain, not merely 
about the specific implications of given assump- 
tions, but about the assumptions we want to 
make and even about some of the questions we 
want to explore. In this sort of application, the 
relationship between simulation and analytic 
techniques is more complex than when the 
model and the questions are clearly specified at 
the outset. Freedom from the tractability con- 
straints of available analytical techniques re- 
mains the major advantage of simulation; this 
freedom can be exploited in a preliminary ex- 
ploration of a variety of alternative model for- 
mulations. Simulation also makes possible the 
sort of instruction of one’s intuition that comes 
from careful scrutiny of detailed quantitative 
examples; this instruction is highly important 
when the models under study are stochastic 
processes, for such models often behave in 
ways that violate uninstructed intuition. Study 
of a range of examples may also lead to the per- 
ception of unanticipated regularities, and thus 
the development of new hypotheses about the 
behavior of the model. 

Of course there are costs involved in working 
with a simulation rather than an analytic model. 
The most obvious of these is that the results are 
of uncertain generality. If there is large domain 
of interesting independent variables and param- 
eters to explore, it is virtually impossible to 
explore all parts of it. This problem is com- 
pounded if the model is stochastic; one is then 
not sure about the representativeness of the 
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results even for the parts of the domain ex- 
plored. In addition, it is sometimes argued that 
the very freedom of assumption afforded by 
simulation modeling invites sloppiness, 
whereas the analytic approach imposes a need 
to make judgments as to which considerations 
are of central importance. In our view, the most 
serious problem with many simulation models, 
although the characteristic is shared by many 
analytic models, is lack of transparency. The 
model yields results that are not easy to under- 
stand. 

It would be a mistake, however, to pose the 
issue in terms of either-or. In a context set by 
specific questions about a specific model, the 
two approaches may be subStitutes, but they are 
clearly complementary in the sort of explor- 
atory effort that we have under way. We wish to 
stress, as a major theme of this paper, the extent 
of this complementarity and the size of the 
benefits potentially achievable if it is exploited 
effectively. Analysis is, on this view, an impor- 
tant component of a good simulation study. For 
example, it can yield predictions of the model’s 
behavior in special cases, thus providing a 
check on whether the computer program actual- 
ly functions in the manner intended. It can 
provide an interpretive framework for the re- 
sults of simulation experiments, relating those 
results to the central ideas underlying the 
“‘black box’’ of the program. When unan- 
ticipated regularities appear in simulation re- 
sults, it can be used to probe for an economi- 
cally significant explanation. Simulation, on the 
other hand, can be a useful adjunct to an analyt- 
ical approach. It can establish, with the same 
finality as a theorem, the logical consistency of 
the model’s assumptions with a set of proposi- 
tions about its behavior. And while it offers a 
way around the tractability constraints of analy- 
tic methods, it imposes its own constructive dis- 
cipline in the modeling of dynamic systems: the 
program must contain a complete specification 
of how the system state at t + 1 depends on that 
at t and exogenous factors, or it will not run. 

The opportunity for fruitful exploitation of 
this complementarity can, however, be largely 
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foreclosed if it is not treated as an important 
consideration in the design of the simulation 
model. Most importantly, the freedom as- 
sociated with the relaxation of tractability con- 
straints must be exercised with restraint if the 
output is to be susceptible to analytic checking 
and interpretation. To introduce complexity in 
the name of ‘‘realism’’ alone, disregarding the 
added costs of checking and interpretation, is 
no more appropriate in the one theoretical en- 
deavour than the other. It is, in short, a very 
È pernicious doctrine that portrays simulation as a 
nontheoretical activity, in which the only guid- 
ing rule is to ‘‘copy” reality as closely as pos- 
sible. If reality could be ‘‘copied’’ into a com- 
puter program, that approach might be 
productive—but it can’t, and it isn’t. 


It. A Model 


Our model of Schumpeterian competition 
involves an industry composed of firms inter- 
action in an environment characterized by an 
exogenously changing fund of research oppor- 
tunities, an endogenous output price, and a 
number of cost, technical and decision rule 

Y parameters. Firms follow long-term policies for 
acquisition of new technical information: they 
may do ‘‘research,’’ which is an attempt to 
exploit the exogenously changing research op- 
portunities; or they may do ‘“‘imitation,’’ an at- 
tempt to acquire new information by copying 
the practices of other firms; or they may do 
both. Research and imitation are both costly, 
and in both cases a firm’s policy is expressed as 
a commitment to a certain rate of expenditure 
per unit capital, so information acquisition ef- 
forts change proportionally as a firm grows or 
declines. 

The richness of the fund of research opportu- 
nities is characterized in any period by a single 
number, a level of output per unit capital that 
we call “‘latent productivity.’’ Latent produc- 
tivity represents the central tendency of a dis- 
tribution of research outcomes. Research ex- 
penditure buys, in each period, a probability of 
a draw on the distribution of research outcomes; 
the probability is proportional to the expendi- 


ture, and parameters are set so that the upper 
bound of probability one is not encountered. 
Imitation expenditure buys a probability of a 
draw from a distribution determined by the cur- 
rent productivity levels of other firms. When a 
firm obtains, by research or imitation, a tech- 
nique superior to its current one, its entire capi- 
tal stock is switched (costlessly) to the new pro- 
ductivity level in the following period. 

Firms utilize all of their capital in each time 
period, and thus produce an output equal to 
their capital stock times their current productiv- 
ity level. An industry demand curve determines 
output price from the combined outputs of all 
firms. Firms’ desired investment is determined 
by the relation between price and marked-up 
unit production cost; desired mark-up is an in- 
creasing function of the firm’s market share— 
and thus a profitable firm exercises restraint in 
expansion when it is large relative to the mar- 
ket. 


IH. Concentration as Cause and Effect of 
Progressiveness 

One of the major themes associated with 
Schumpeter is the so-called “‘Schumpeterian 
hypothesis’’—the claim that the static alloca- 
tion disadvantages associated with market 
power may be more than offset by the greater 
technical progressiveness of larger firms. 
Schumpeter’s original discussion in Capitalism, 
Socialism and Democracy wove a number of 
quite distinct arguments around this theme. In 
our recent work, studying the problem in the 
explicit dynamic setting of the simulation 
model described above, additional conceptual 
issues have been identified, and ones previously 
identified have been highlighted. For the pur- 
poses of this brief report, we will focus on one 
part of the complex total picture, namely, on 
the ‘‘reverse-Schumpeterian’’ linkages through 
which market structure is itself affected by the 
conditions of technical progressiveness in an in- 
dustry. 

We abstract here from a number of familiar 
determinants of market structure that are of ob- 
vious importance in some real situations, in- 
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cluding barriers to entry and economies of scale 
in production. We are concerned with how con- 
centration develops as a consequence of an ac- 
cumulation of chance differences in firm suc- 
cess, in a context in which firm decision rules 
and capital market considerations tend to make 
growth rates approximately independent of firm 
size. This is conceptual territory occupied by 
the stochastic theories of the firm size distribu- 
tion, in which the contributions of Herbert 
Simon and his collaborators are particularly 
noteworthy. (See Y. Ijiri and Simon.) These 
theories are rather narrowly focused on the im- 
plications of stochastic growth rate differentials 
for the shape of the firm size distribution; they 
do not explore the economic sources of the 
growth rate differentials, or relate firm growth 
to investment decisions, or detail the environ- 
ment in which the firms interact. However, a 
number of authors have noted, and Almarin 
Phillips has particularly stressed, that industries 
in which rapid technical change is going on are 
likely to be ones with large variances in firm 
growth rates. It has been argued, informally, 
that this creates a link between concentration 
and progressiveness with the reverse causal 
sense from the Schumpeterian hypothesis. In- 
dustries with high technological opportunity are 
likely to have high realized progressiveness, 
and, since research is an uncertain business, 
they are also likely to have high interfirm 
growth differentials and thus develop, over a 
period of time, high concentration. 


IV. Some Illustrative Results 

Our model serves well to formalize, illustrate 
and elaborate this informally argued hypothe- 
sis. In it, the uncertainties associated with tech- 
nical change provide the sole stochastic ele- 
ment. We may associate the notion of ‘‘greater 
technological opportunity’’ with a higher rate of 
growth of latent productivity. And the model is 
linked to the theories of the firm size distribu- 
tion by a modified Gibrat’s Law assumption: 
other things equal, two firms of different size 
(capital stocks) will differ in gross investment 
in proportion to their size, except to the extent 


FEBRUARY 1977 


that the larger firm perceives itself as having 
greater market power. 

In a forthcoming paper we report the results 
of a simulation experiment involving initial in- 
dustry structures of 2* equal-sized firms, k = 1, 
...,5, in a particular regime of growth of latent 
productivity. In each case, half of the firms 
were ‘‘researchers,*’ and did both research and 
initiation, and half were ‘‘imitators’’ and did 
only imitation. Only research was significantly 
costly. The rate of latent productivity increase 
was set at | percent per quarter, and the demand 
curve facing the industry was fixed and of uni- 
tary elasticity. Hach run simulated the indus- 
try’s development over 100 quarterly periods. . 

One very clear result of the experiment was 
the tendency of concentration to increase sub- 
stantially over the run in cases where there were 
8 or more firms initially. For a descriptive mea- 
sure of concentration, we used the ‘‘entropy 
numbers equivalent’ —the number of firms in 
an industry of equal-sized firms that would give 
the same measured entropy as the observed dis- 
tribution. In the 32 firm cases, the entropy 
numbers equivalent at the end of the run 
averaged less than 10. The increase in concen- 
tration was comparable to the outright elimina- 
tion of over two-thirds of the firms initially in 
the industry if the survivors had been of equal 
size. . 

Recently we have been engaged in further ex- 
plorations of the development of concentration 
and its relationship to progressiveness and the 
relative success of researchers and imitators. 
One part of this inquiry involved a replication 
of the earlier experiment, except that the rate of 
latent productivity increase was doubled. The 
impact on concentration at the end of the run is 
shown by comparison with the result of the ear- 
lier experiment in Figure 1. The qualitative 
result is clear. There is very little effect when 
concentration is initially high (and unchanging 
in the course of the run). However, the Phillips 
hypothesis is confirmed strikingly when con- 
centration is initially low (and increasing 
throughout the run). It is interesting that the 32 
firm runs actually end up at a slightly higher 
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(each point represents a mean of 10 runs) 
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Figure | 


level of concentration (smaller numbers equiva- 
lent) than the 16 firm runs, when latent produc- 
tivity advances rapidly! This may well be a 
result of sampling variability, but it is perhaps 
worth noting that there is nothing logically 
wrong with such a result. Two size distributions 
that give the same entropy numbers equivalent 
(or agree on any other numerical descriptor) 
may have quite different stability properties. 
When the numbers equivalent reaches 16 in a 
32 firm run, the size distribution is quite dif- 
ferent from the initial distribution of a 16 firm 
run. 

The impact of the higher rate of latent pro- 
ductivity increases on the development of con- 
centration, in the context of our model, may be 
explained as follows. Imagine that firm sizes 
are artificially held fixed. Then, the implica- 
tions of constant research and imitation policies 
could be described in terms of a characteristic 
distribution of time lags between latent and 
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achieved productivity—e.g., a firm of a partic- 
ular size may tend to be on the average four 
periods behind latent productivity. The larger 
the rate of latent productivity increase, the 
greater the productivity difference associated 
with a given lag, and hence the larger the profi- 
tability stakes involved—and growth rates de- 
pend on profitability. Thus, the variance of the 
growth rate is greater when the rate of produc- 
tivity increase is higher. 

But an obvious question arises as to why con- 
centration is not much affected when it is ini- 
tially high. We have investigated this question 
with a combination of analytics and additional 
simulation runs, but the conclusions here ex- 
pressed are tentative. One major consideration 
is the investment and hence output restraint ex- 
ercised by firms that acquire substantial market 
shares. Under our assumptions, when there are 
two large firms sharing markets relatively 
equally, and one gains a productivity advan- 
tage, it will not exploit this aggressively for fear 
of spoiling the market. Thus, the temporarily 
disadvantaged firm will not be forced to shrink 
rapidly in size and research effort, and can 
subsequently make a comeback. We manipu- 
lated this restraint experimentally by changing 
the target markup formula; essentially, we im- 
posed on our firms a subjective belief that in- 
dustry demand is much more elastic than it ac- 
tually is. This led to some 2-firm runs with a 
final numbers equivalent of 1.5 or below-—but 
to our surprise, it also produced additional runs 
with numbers equivalents of 1.9 or above. 
Clearly, investment policies were not the only 
explanation for the stability of structures in- 
volving a small number of equal-size firms. 

A second major consideration is the lower 
sampling variability in individual firm produc- 
tivity levels associated with a higher rate of 
research and imitation draws. Under our as- 
sumptions, a larger firm has (for a given policy) 
a proportionally larger probability of getting a 
draw in any period. This means not only that 
the achieved productivity level is higher on the 
average, but the variance of that productivity 
level is reduced; consider, for intuitive justifica- 
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tion, the case where there is no research out- 
come variance around latent productivity and 
the probability of a draw approaches one. Add 
to this the fact that it is really the dispersion of 
results within a sample of research outcomes 
that is relevant; there is no differential growth if 
all firms chance to succeed or fail together. 

For a concentrated industry to display the 
same interfirm variability in productivity as a 
fragmented one, the research environment of 
the concentrated industry must be more uncer- 
tain, or imitation must be relatively impeded. In 
the model, the uncertainty in the research envi- 
ronment can be increased by increasing the 
dispersion of research outcomes around latent 
productivity, or by reducing the frequency of 
research draws. The tendency of imitation ta 
keep the industry clustered in productivity 
levels can, of course, be adjusted by changing 
the assumed imitation policies. As a check on 
our understanding of the mechanisms at work, 
we have done some runs with assumptions that 
imply greater research uncertainty and less imi- 
tation; the results tend to confirm the expecta- 
tion that even an industry initially structured as 
a few equal-size large firms can display sharply 
increasing concentration in such a technological 
environment. 

Schumpeter, in his verba] theorizing, pointed 
out long ago the ‘‘routinization of innovation’ 
that occurs in industries with a few large firms. 
Our model formalizes the logic of one mecha- 
nism by which such greater determinateness can 
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come about. Its implication is that industries 
with a few large firms are much less subject to 
stochastic drift to still higher concentration than 
are fragmented industries, and the pace of the 
drift is relatively much less responsive to the 
rate of advance of technological opportunities. 
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Competition and Market Processes in a Simula- 
‘tion Model of the Swedish Economy 


By GUNNAR ELIASSON* 


This paper presents the outline of a modeling The essential idea of the model is to integrate 
project on the Swedish economy that was micro activities through markets in order to get 
started 1-4 years ago.! Some special features a better grasp of the behavior of conventional 
are highlighted (verbally and diagrammatically) national accounts aggregates. We can also for- 
and the paper concludes with a numerical (VB/ mulate the purpose to be to systematize micro 
not empirical) illustration from the Swedish information for a richer understanding of eco- 
labor market. The purpose of this paper is notto nomic behavior at the national level. We have 
present the mathematical specification needed chosen to identify the micro unit with a finan- 
for a full understanding of the mechanics of the cial decision unit (the firm with controlled sub- 
model system.” sidiaries) and a household. 
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FIGURE 1. Business DECISION SYSTEM (ONE FIRM) 





So far the model is only specified at the micro uct markets. It should therefore be called a 
level for the business sector. Figure 1 indicates micro industry model contained within a (na- 
how one firm interacts with all other firms and tional accounts) macro framework. 
with the macro model through labor and prod- Besides the explicit combination of micro 

and macro levels through imitation of the mar- 
ket process, two, (somewhat novel) features are 

*Chief Economist, Federation of Swedish Industries. highlighted in this paper: 

Gosta Olavi and Mats Heiman at JBM Sweden have been 1) the determination of the firm’s profit 
extremely helpful in getting the model consistently speci- targets and the firm’s responses te these targets 
fied and programmed. g 

1As a joint project between IBM Sweden and the Univer- (internal market Pressure); ; 
sity of Uppsala. 2) the specification of the search for satis- 

*Interested readers are referred to Eliasson (1976b). factory labor output combinations within the 
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firm’s production system. 

Priority has systematically been placed on re- 
alistic specification at the expense of simple, 
conventional parameter estimation. Until now 
specification work has proceeded as if no such 
problems existed, except that all variables en- 
tering the model have a known and measurable 
counterpart. Hence, simulation experiments 
will be necessary to calibrate many of the pa- 
rameters of the model. This calibration phase 
has begun recently on the basis of a skeleton 
model. 

Conventional econometric methods will be 
used when possible to estimate parameters, 
especially of the macro model. The limited 
space does not allow an account of our methods 
on this point (Eliasson 1976b). Until we have 
found a numerical specification of the model to 
believe in, the experiments performed on the 
model should be regarded as theoretical (albeit 
numerical) analysis. We will present and in- 
terpret an experiment at the end to help explain 
how the model works, not to draw conclusions 
about the Swedish economy. 


I. The Model 


The skeleton model that we are now working 

on is probably best explained by Figure 1 on the 
business decision system (the micro unit). In 
the EXP block a vector of historic wage, price, 
and sales, etc. data are transformed each quar- 
ter into expectations. Conventional smoothing 
formulae are used here and in the TARG sector, 
where past profit performance is transformed 
into targets or profit goals (see below). 
_ Expectations and imposed targets start up a 
search sequence within the production system 
of each firm each quarter. Search concludes 
with a quarterly production and recruitment 
plan that satisfies profit TARG requirements. 

Firms then lay off redundant labor or search 
the labor market for additional labor (see 
below). When the labor force has been fixed, 
the next quarter’s production plan and wage bill 
are also given. Some products are marketed 
abroad at exogenously given foreign prices. 
The export share changes in response to the rel- 
ative movement of foreign and domestic prices. 
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The rest feed into the domestic markets together 
with imports. Wages and salaries are added up 
and transformed into money demand by a 
macro Stone type expenditure system (bottom 
right hand corner, Figure 1). As the model 
stands now, firms communicate an offering 
price (based on their expectations) to house- 
holds, who respond by telling how much they 
will buy. If this is more than firms have already 
decided to supply, firms step up their offering 
price and vice versa. This goes on 3 times. 
Then prices and purchase volumes are assumed 
given, and inventory change is distributed over 
firms in a rough and ready way. 

Prices, wages and output having been deter- 
mined, each firm can calculate its quarterly 
profits, and data are fed back to update expecta- 
tions and targets. In the process a provisional 
cash flow model determines investment to up- 
date the production system. 


Output(=9) 





QTOP QFR{(L}) 


Labour 
Output (=L) 


FIGURE 2. PRODUCTION SYSTEM 


The production system contains some novel 
specifications illustrated in Figure 2. Each 
period, each firm is characterized by its position 
A within its production possibility curve defined 
as a function of labor input (QFR in Figure 2). 
The vertical distance AB measures how much 
output can be increased without hiring any new 
labor and CD the extra increase that can be ob- 
tained by the application of additional labor.? 


3Since 1975 estimates on AB and CD are asked in the an- 
nual planning survey of the Federation of Swedish Indus- 
tries. The coordinates of these points allow us to approxi- 
mate the production possibility frontier QFR. 
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The functional form of QFR is: 
(1) Q = QTOP : (1-77) 


which has the desirable convexity properties. 
Marginal labor productivity furthermore equals 
QTOP - y in origin. There is no explicit capital 
stock or capital service measure in the model. 

Productivity of new investment is entered 
exogenously. The amount invested is deter- 
mined endogenously through a profit-plow-back 
mechanism. These two factors together shift the 
asympole QTOP upwards and bend QFR 
through changes in y simultaneously. 

The preliminary sales expectation initiates a 
search sequence, the exact nature of which de- 
pends on whether sales expectations mean re- 
cruitment or not and on the strictness with 
which targets are enforced. It is important to 
note here that this makes realized average labor 
productivity change endogenous. QFR is up- 
dated by investment each period, and slack is 
both explicit and endogenous in the model. This 
specification allows firms under internal profit 
pressure occasionally to upgrade their produc- 
tivity by moving somewhat beyond QFR. 


Il. Markets and Competition 


We will deal with two aspects of markets and 
competition in this paper, namely: 

1) the internally imposed management 
pressure to perform in response to realized 
profit experience (targeting); 

2) labor market search. 

The labor market is at present too simplified. 
Labor is homogeneous, and a firm can search 
the entire market and raid all other firms subject 
` only to the constraint that search takes time. We 
have solved this provisionally by having firms 
scan the market for additional labor randomly, 
the probability of hitting a source being propor- 
tional to the size of the firm (number of em- 
ployed) and the size of the pool of unemployed. 
Six trials (iterations) are allowed each period. A 
firm-to-firm confrontation means an upgrading 
of the relatively low wage firm with a fraction 
(.20) of the wage differential. A firm being 
H searched can lose a maximum of one percent of 
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its employees, having to upgrade its wage level 
each time and being forced to reconsider its 
production plan. We will study this relatively 
competitive labor market with and without a 
device (a regulation) aimed at preventing 
layoffs without ample advance notice. And we 
know already from experimentation that small 
modifications in the labor search-wage response 
coefficients affect macroeconomic behavior 
strongly. 

Firm targeting is decisive for the behavior of 
the entire industry sector. The device as well as 
the systematic concentration on operating profit 
margins at the firm’s headquarter can be backed 
by empirical evidence (Eliasson 1976a). The 
feedback historical reference target is defined: 


(2) MHIST(t)= + MHIST(t — 1) 
+(L-A) M(t- 1) 
O=AS]1 


On this we apply the targeting principle main- 
tain or increase (MIP) profit performance: 


(3) TARG(M) = MHIST : (1 + €) 
(4) € = 0, but small. 


M stands for operating profits in percent of 
sales. Expressed in words, a historic ‘‘refer- 
ence” profit level is updated each period. This 
reference, raised by the fraction e is then used 
as a profit requirement when the firm makes up 
its plans. 

All solutions (production plans) are based on 
expected prices and wages and on the coeffi- 
cients of the production system. Plans are 
checked each quarter against TARG(M) before 
being fixed. 

TARG(M), as in (3), is calculated once a 
year. Management response to current market 
performance of the firm can be tuned by varying 
A, © and the persistency of enforcing annual 
targets through the quarters of the year. 


HI. State of Numerical Specification 


Empirical knowledge enters the model in 7 
ways: 1) the causal (hierarchial) ordering of 
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model ‘‘modules,”’ 2) structural parameters, 3) 
time reaction parameters, 4) start-up positional 
data, 5) start-up vector of historic input-data, 6) 
parameters of macro-model and national ac- 
counts identities and 7) exogenous inputs (pro- 
ductivity level for new investment goods and 
foreign prices). 

(1) is highly important for the behavior of the 
entire system. Here we believe to have a satis- 
factory empirical specification already, based 
on Eliasson (1976a). For the time being (2), (4) 
and (5) have been obtained by randomizing 
macro data for each of five subindustries for 
1970 through 1974 into individual firms. Thus 
the historic input vector begins relatively low 
and winds up with the inflationary peaking of 
the business cycle in 1974. 

As for (6) we use macro estimates from else- 
where, mainly the household sector.4 

Equation (3) constitutes the critical area 
where essential empirical knowledge is miss- 
ing. Time reaction parameters are found mainly 
in the EXP, TARG sectors and SEARCH 
algorithms in the production system and the 
labor market. (Note that lack of empirical 
knowledge here refers to the speed of response, 
not to the causal ordering of decisions and how 
the firm reacts.) No empirical research on the 
format of this model is available on this point. 
The procedure will have to be to experiment 
with alternative specifications and to assess re- 
sults by comparing them with observed behav- 
ior in official macro statistics. 

Experience so far is that we do not get stuck 
with a whole lot of specification alternatives 
that behave well and that we cannot discrimi- 
nate between. We believe this to be the natural 
consequence of the constraints imposed already 
by the empirical knowledge brought in. 

We have so far found difficulties getting the 
economy to grow and to behave cyclically with- 
out feeding it constantly with an exogenous 
growth cycle. This may be a relevant property 
‘of an internationally integrated economy like 
Sweden’s, although I doubt it. Whatever one 


4See C. J. Dahlman and A. Klevmarken, who have 
estimated a linear expenditure consumption system for 
Sweden. 
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believes, this will be one of the prime questions 
to be investigated by further experimentation 
and by loading the model with real, individual 
firm data. 


IV. A Labor Market Experiment 

In the numerical (NOT empirical) illustration 
that follows we show only the relative eco- 
nomic development in index form with and 
without a labor market turnover restriction. 

This device® requires that firms give most of 
employed labor 6 months advance notice before: 
anyone can be laid off. In the model, redundant 
labor in individual firms is placed in two- 
quarter files. If redundancy persists, people in 
the second quarter file can be fired in the next 
quarter. 

The device can be switched on and off in ex- 
periments. We have run a number of such ex- 
periments and the relative differences over time 
are systematic in all experiments. 

In the cases tried without the device, the 
economy converges slowly towards a steady 
state growth path with a somewhat reduced rate 
of growth, that is not sufficient to keep the 
economy fully employed without an exogenous 
growth in public employment of about the same 
magnitude as during the last 10 years. 

In a pair of experiments we introduced the 
device under (1) rather slack targeting require- 
ments (A = 0.65, © = 0 in all firms) and (2) ina 
well-tuned, profit-centered business sector 
(A = 0.9, e = .01). Figure 3 illustrates case (2). 
Note first that without the labor market restric- 
tion case (2) is only marginally better at the 
macro level in terms of production growth, pro- 
ductivity, etc., than case (1). Furthermore, ex- 
periments indicate that the search process 
(number of iterations) is important for a cycle to 
emerge. Third, exogenous variables have been 
given average growth rates that correspond to 
their development in Sweden during the last 10- 
year period. 

In the model the device operates as a perma- 
nent impediment to the attainment of business 
targets. In both cases profit margins suffer sub- 


5That roughly corresponds to a law recently enacted in 
Sweden, ; 
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stantially, but more so in the slack targeting 
case, where deteriorating performance spins off 
a gradual lowering of profit ambitions and also 
a gradual slowdown of growth. In the beginning 
the employment effect is positive and high; then 
it tends to fade away because of the slowdown 
in growth. This is probably not realistic. When 
target requirements are stiffer as in case (2), 
profit margins pick up again after a while. 
Growth is actually higher during the first years, 
since firms choose to make use of the workers 
they cannot lay off, but in the long run there is 


"~no difference. The employment effect of the 


device is higher in case (2) and persists longer. 
In both cases wages are lowered and prices 
raised permanently, but in case (2), with a 
highly profit-centered business sector, this neg- 
ative impact is only marginal in the long run. 
The reason, of course, is that in case (2) higher 
profit requirements force firms to step up ef- 
ficiency (productivity). Since cash flows and 
profitability are maintained also, investment 
keeps growing and supports productivity 
growth, and so on. It is interesting to note in 
Figure 3 that profit margins do not fall to the 
same extent as wages and productivity. Devel- 
opment is much more nearly parallel in the 
slack targeting case (1) (not shown). 





===- Output (0) 
n Productivity level (Q/L) 


L stands for employment 





Wage level (W) 
seteneeeane Profit Margin (M) 


Graphs show index (annual average) of simulation with 
labour market restriction divided by NO restriction case, 
under high target pressure (case 2) 


FIGURE 3. LABOUR MARKET EXPERIMENT 


Also observe the close correspondence be- 
ween wage and productivity development that 
we have observed in all experiments run so far. 
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The reason lies in the profit targeting, produc- 
tion search process, and variations occur when 
inflation rates differ in the long run. 

The consequences of the introduction of the 
device probably depend on the initial position- 
ing of the economy. If enforced in the begin- 
ning of a business upswing, it may mean very 
little. If introduced at the end of the upswing, 
just before growth comes down (as in our ex- 
periments), profits are immediately depressed 
(compared to the case with no restrictive de- 
vice) and productivity growth comes down rela- 
tively since firms cannot lay off as many people 
as they desire, retirement from the labor force is 
unaffected, and new labor demand from other 
firms is low. 

I have emphasized that we should draw no 
conclusions about Sweden from the numerical 
results. This may seem to reduce the reported 
experiments to a theoretical game, which is 
perhaps less interesting. I should modify this 
statement to the extent that much empirical in- 
formation is already embedded in the model. 
Experiments mean constant confrontations with 
observation. This is part of the validation 
process that should increase our knowledge ulso 
of the parameter specification of the economy. 

Personally, I would argue that the direction 
of responses we have studied is what should ke 
expected on the basis of knowledge of both the 
model and the economy, although the model 
tends to overreact. Furthermore, calibration is 
only in its early stage. More tests are needed 
before any stronger empirical positions should 
be taken. 
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BRITISH CAPITAL IN THE LATE NINETEENTH 
CENTURY: SOURCES IN BRITAIN AND 
MOVEMENT IN THE EMPIRE 


Public Expenditure and Private Profit: g 
Decision in the British Empire, 1860-1912 


Budgetary 


By LANCE E. DAVIS AND ROBERT A. HUTTENBACK* 


To imperial enthusiasts, Empire connoted the 
triumph of British principles over the powers of 
darkness and was a source of incalculable psy- 
chic and financial reward. The critics, however, 
saw an increasing burden on the British domes- 
tic taxpayer, while British subjects in the colo- 
nies contributed virtually nothing. 

Any analysis of the cost of empire in the con- 
text of nineteenth-century Britain must in large 
part rest on an understanding of the institutional 
mechanism that might have provided the base 
either for exploitation or selfless regeneration of 
barbarous places. 

In an earlier period, monopolies enforced by 
the military power of the state provided one 
such institutional structure. Later similar 
transfers might have been effected through the 
assertion of ownership aver valuable resources 
in relatively fixed supply. However, even if 
British entrepreneurs had been omniscient 
enough to recognize such resources before their 
competitors, the profit opportunities must have 
been relatively limited. 

By 1860 Britain was committed to free trade 
and the Empire was as a consequence theoreti- 
cally open to all. Thus, possibilities for direct 
monopolistic profits were very small; and simi- 
lar competitive forces acted to reduce monop- 
sonistic rents. Given such an environment, any 
exploitation must have rested on a set of gov- 
ernment policies that thwarted competition and 
gave some shadowy ‘‘imperialist’’ an edge over 
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his colonial, foreign and even domestic rivals. 
Thus the degree to which empire was exploita- 
tive as opposed to burdensome cannot be deter- 
mined without reference to the government 
sector—and that appraisal is the focus of this 
paper. . 

Every government policy involves a budget- 
ary dual. Wars cannot be fought without armies 
being paid; tariffs can’t protect local enterprise 
without some expenditure on enforcement, and 
even property rights cannot be guaranteed 
unless funds are devoted to legal and judicial 
needs. Of course, budgets are not always what 
they seem, but in the nineteenth and early twen- 
tieth centuries they did in large measure reflect 
the policies of government. ` 


I. The Data and the Model 

A study of the budgets of British colonies 
allows us to make certain inferences about gov- 
ernment behavior, but a few words of caution 
on the ‘‘underdeveloped countries’’ are in 
order. The series are not always complete and 
there is some year-to-year fluctuation in na- 
tional composition. International comparisons 


‘are only made at the level of the central govern- 


ment which, given the varying role of local 
governments, may present some problems. For 
the United Kingdom and the British colonies, 
however, we have compiled a series of total (all 
level) receipts and expenditures for every fifth 
year in the period 1860-1912. Finally, because 
of the many different ways of financing railroad 
development, all government receipts and ex- 
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penditures for this sector have been deleted. 
This paper is primarily an exercise in regres- 
sion analysis. We view the results more in the 
spirit of prescience, but it still appears to yield 

interesting insights into the operation of the im- 

perial machinery. ` 
The continuous independent variables in- 
clude time and (time), railroad mileage per 
square mile (an attempt to provide some index 
of development), and lagged values of the de- 
viation of exports from a time regression (an ef- 
fort to get at short run phenomena that may 
“have affected the budgetary process). In addi- 
tion, the world has been divided into eleven 
regions and six government groups. For the 
period 1880-1912, a population density vari- 
able (percent of population in cities over 3,000) 
has also been used for the imperial data. 

The dependent variables are certain revenue 
and expenditure categories per capita and the 
proportion of the budget devoted to these same 
categories. If R?’s are chosen as a measure of 
success, the results are poor from an econo- 
mist’s standpoint and varied from that of an 
economic historian. They range from .75 to 
-something less than .05. We, however, are 
more interested in the signs of the coefficients 
and these, we feel, are frequently of substantial 
interest. 


II. The Results 


We begin with a series of conjectures about 
the behavior of an ‘‘ideal’’ imperial system 
designed to provide an efficient mechanism for 
the transfer of income from the colonies to the 
mother country, given the constraints pre- 
viously enumerated. We focus on six classes of 
expenditures: 1) total, 2) administrative, 3) 
public goods, 4) deadweight from debt, 5) jus- 
tice, and 6) defense. 

In the case of total expenditures, theory pro- 
vides only a tenuous basis for useful conjecture. 
If expenditures had been higher in the colonies 
than in the United Kingdom or in the developed 
independent world, this fact would be surpris- 
ing, and if these high levels of expenditure 
included substantial remissions to the home 


x 
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country, we might have sufficient evidence to 
accept out of hand the asserted profitability of 
empire. Unfortunately, and not too surpris- 
ingly, such was not the case. 

In the area of administration, it was at one 
time contended that the Empire represented 
nothing so much as a vast system of outdoor 
relief for the British upper classes. To the extent 
that this general charge is correct, one would 
expect per capita expenditures on administra- 
tion to be higher in the colonies than in other 
underdeveloped areas and the percentage of 
budgets devoted to administrative expenses to 
be greater than in all other administrative enti- 
ties under consideration. Furthermore, such ex- 
penditures should decline as a colony gained 
greater autonomy. 

In terms of total public goods expenditures, 
the question is ambiguous. To the extent that 
such expenditures made trade and commerce 
easier and more lucrative and were paid for by 
the local residents, they should have been en- 
couraged by the imperial authorities. Con- 
versely those authorities should have been less 
concerned with those aspects of social overhead 
capital (education, for instance) that might have 
tended to promote domestic entrepreneurship 
and produce greater competition with the 
mother country. As colonies attained increasing 
control of their own destinies, one might expect 
them to have altered their basket of public com- 
modities in the latter direction. 

If Britain had really been an imperial power 
whose only goal were the exploitation of its col- 
onies, one would expect there to have been high 
deadweight debt expenditures. Capital markets 
have always been among the least competitive 
(at least in the spatial dimension) and it should 
have been easy to force the colonies to borrow 
in the London money market and so provide 
more income to British capitalists. Of course, 
one would expect debt charges to decline with 
increasing self-government. 

It could reasonably be assumed that the easi- 
est area for income transfer was in the field of 
defense expenditures. The transfer would not be 
direct, but by relieving the metropole of the re- 
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sponsibility for much of imperial defense, it 
would permit lower levels of public expenditure 
and/or investment in terms more directly pro- 
ductive. Once again expenditures should de- 
cline as autonomy increased, but dependent col- 
onies should have spent a substantially higher 
proportion of their budget on defense when 
compared with the United Kingdom or with de- 
veloped independent countries. 

When we turn to the data we find that while 
the evidence indicates some conformity with 
our conjectures, the match is not so close as to 
permit us to accept the argument that the British 
were consciously using indirect government 

power as a mechanism for inter-regional in- 
come redistribution. 

In terms of total expenditures, the costs of 
government do not seem to have varied either 
with spatial location or with form of govern- 
ment.’ Over time, expenditures everywhere 
tended to fall, but at a decreasing rate. If we 
limit our scrutiny to the Empire but include all 
levels of expenditure, we find that expenditures 
per capita were lower in Type 2 and 3 colonies 
but higher in those with responsible government 
than they were in Britain. When the comparison 
is limited to central government expenditures. 
and the area extended to. include :the whole 
world, the colonies as a group spent somewhat 
less than the United Kingdom (but only because 

` the self-governing ones spent much more), the 
developed countries and the underdeveloped 
.noncolonial world, substantially more. 

In the case of expenditures on administration, 
the argument for direct exploitation becomes 
even weaker, While by European standards the 
British spent less money and a smaller propor- 
tion of their budget on administration and to a 
certain extent exported that taste for administra- 
tion to their Empire, the results are quite dif- 
ferent from what one might have expected. The 
colonies, taken as a group, spent less per capita 
on administration than did Britain; the nonco- 
lonial undeveloped countries spent more. The 


'Type 1. Self-government; Type 2. Significant local rep- 
resentation; Type 3. Dependent status, . 
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relation with the development variable is inter- 


_esting because both within the Empire and in 


comparison with the rest of the world there 
seems to be a negative relation with per capita 
expenses on administration. 

Over time within the Empire there is an in- 
creasing level of administrative expenditures 
but the rate of that increase declines steadily. 
Under no conditions does there appear to be 
much support for the view that over time there 
was a natural pressure to incredse the level of 
administrative expenses. That conclusion is fur- 
ther supported by an examination of the per~ 
centage distributions of the budgets. Both for 
the world in general and for the Empire the 
(time)? term is strongly negative. Taking all the 
colonies together they spent about the same 
proportion on administration ab did the British. 
But on closer examination it appears that the 
percentage of the budget devoted to administra- 
tion in the self-governing colonies was slightly 
less than in the United Kingdom, while the 
proportion spent in Types 2 and 3 was margin- 
ally higher, and those were the colonies that 
tended to employ British as opposed to local ad- 
ministrators. Still the budgetary commitment 
even in Type 3 colonies was far below the level 
attained in independent states. 

An examination of the expenditures on public 
goods does appear to provide some support for 
those critics of empire who saw the whole en- 
terprise as being based on exploitation. How- 
ever, it is not clear that a more rapid rate of cap- 
ital accumulation, while certainly working to 
the benefit of British business interest, did not 
also benefit the colonies. Independent countries 
spent more per capita than did either Britain or 
her colonies. Taking the world as a whole, the 
time trend is negative but the squared term sig- 
nificantly positive. Within the Empire the ex- 
panded budgets indicate similar time trends and 
show that urbanization does increase the level 
of per capita expenditures on public goods. All 
types of colonies spent more than the United 
Kingdom; however, self-governing colonies 
spent far more while for Types 2 and 3 the dif- 
ference, though positive, is only marginally sig- 
nificant. 


` 
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A more interesting result is produced by a 
breakdown of public goods expenditures 
roughly into traditional and human capital. The 
British did not spend much on the latter ca- 
tegory in Britain itself and it is not unreasonable 
to assume that they exported their tastes over- 
seas, Not unexpectedly, the self-governing col- 
onies spent substantially more than the United 
Kingdom, but that colonies of Types 2 and 3 
spent more than Britain (although substantially 
less than the remainder of the developed world) 
is worthy of note. Even more surprising, how- 
ever, is the fact that noncolonial underde- 
veloped states appear to have spent less on 
human capital than even Type 3 colonies. 

The percentage breakdowns indicate similar 
trends, although they do perhaps suggest a 
slightly different focus. Within the Empire all 
classes of colonies spent a greater proportion of 
their budgets on public goods. When the com- 
parison is made with the rest of the world there 
are relatively small differences between the de- 
veloped nations, but all underdeveloped 
countries tended to spend more. However, col- 
onies of all types spent a much greater percent- 
age of their budgets on public goods than did 
the independent nations. Only in India and in 
South Africa is a smaller percentage devoted to 
public goods. Once again, although traditional 
capital draws the bulk of the resources, the col- 
onies fare better than either the United King- 
dom or the independent underdeveloped coun- 
tries in terms of their relative commitment to 
human capital. 

Without doubt the greatest spenders in both 
per capita and percentage terms were the self- 
governing colonies. It is clear that these invest- 
ments were choices freely made. On the other 
hand, Britain was not ungenerous in the depen- 
dent colonies nor did she divert all the resources 
into those activities that would have provided 
the greatest rewards for the British business- 
man. 

In the case of justice the results are more am- 
biguous. Expenditures in this area serve not 
only to maintain property rights but civil order 
and the legal contractual base for business. An 
examination of the regional breakdown in- 
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dicates that South Africa, the Caribbean and the 
Mediterranean regions spent significantly more 
than the United Kingdom, but that India spent 
less. The first three cases may well indicate that 
the British used governmental power to main- 
tain external conditions conducive to British (or 
for that matter anyone else’s) business, but the 
last instance almost certainly reflects the expen- 
diture complementarity that was discussed ear- 
lier. At all levels of government, the colonies as 
a whole spent more than Britain, but the level of 
their expenditure declined over time. More- 
over, they spent substantially less than foreign 
countries. Within the Empire, the expenditure 
pattern appears slightly paradoxical. The largest 
expenditures were in self-governing colonies, 
while those with dependent status spent only 
marginally more than the U.K. 

Turning from the per capita figures to the 
relative ones, within the Empire cities have the 
expected positive effect. However, while all 
classes of colonies spent a higher proportion of 
their budgets on justice than did the United 
Kingdom, it is the Type 2 and 3 colonies that 
spent a very much greater fraction. Further- 
more, in the worldwide comparison, the pro- 
portion expended in the other developed 
countries was higher than in Britain, while the 
colonies (now more narrowly defined) still 
spent more than the mother country, and the 
foreign noncolonial nations about as high a 
proportion as the self-governing colonies. 

One would expect British colonies to have 
been forced to devote a significantly greater 
proportion of their resources to justice than ei- 
ther Britain or other nations, and Type 2 and 3 
colonies to have designated a greater percentage 
of their budgets to this subject than their self- 
governing fellows. While these conclusions are 
not true for absolute expenditures, they do hold 
when the measure is a relative one. 

Debt deadweight should be examined in the | 
light of revenues that are raised through loans. 
Colonies, developed and underdeveloped 
countries, all borrowed more than the United 
Kingdom but the undeveloped world borrowed 
slightly more than the colonies, and the devel- 
oped much more. In part that latter difference 
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may reflect only the stage of development and 
in part it may only be a statistical artifact re- 
flecting the failure to include subcentral units in 
the accounting scheme. Still it is clear that 
while colonies borrowed more per capita than 
Britain, the foreign underdeveloped nations 
borrowed even greater amounts. Loans tended 
to fall over time, but at a decreasing rate, and 
they are positively correlated with develop- 
ment. Within the Empire the inclusion of sub- 
central levels of government changes the results 
somewhat. The self-governing colonies bor- 
rowed much more heavily than the mother 
country, while colonies of Type 2 and 3 
operated at about the same level. But given the 
lower incomes of those colonies, their borrow- 
ing rates were very impressive. When one turns 
to relative proportions, the conclusions are only 
slightly altered. Australasia, South Africa, 
North America and India were particularly 
heavy borrowers, Type | colonies received a 
much larger portion of their income from loans, 
Type 2 significantly more, while the dependent 
colonies appear in much the same stance as 
Great Britain. 

Loans can be productive, but they do gener- 
ate charges on future income. The political 
units within the Empire seldom went into de- 
fault, but that is not true for many of the under- 
developed nations. We have not yet adjusted 
their budgets for defaults, and those adjust- 
ments may alter these conclusions. However, 
given the raw budget data, we find that the de- 
veloped countries spent more per capita on 
dead-weight than Britain, but that the colonies 
spent less. The underdeveloped parts of the 
world spent less than-the developed but substan- 
tially more than the colonies. But while their 
borrowings were larger, that alone does not ac- 
count for the difference. 

A similar picture emerges from the relative 
measure, although here there is a definite up- 
ward trend over time (but at a decreasing rate), 
and only self-governing colonies amongst all 

_ government categories devoted as large a frac- 
tion of their budget to debt service charges as 
the United Kingdom. When the sample is split 
in 1900 to take account of changes in British 
law that permitted certain financial institutions 
to add colonial bonds to their list of approved 
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securities, borrowing went up but deadweight 
charges went down. Within the Empire the ad- 
vantages were never equally shared. The self- 
governing colonies had always been the heavi- 
est borrowers and their deadweight charges the 
greatest. While the relative weights do not 
change after 1900’s, the new laws appear to 
have had the effect of bringing to Type 2 and 3 
colonies deadweight charges per dollar of debt 
more reminiscent of those long enjoyed by the 
Australasians, the South Africans and the North 
Americans. 

No matter how one feels about Empire as an 
exploitative venture, it is difficult to believe that 
membership in it did not give a colony substan- 
tially better access to the London capital mar- 
kets than was enjoyed by countries outside the 
system. In addition, while it is possible that the 
British induced their colonies to spend bor- 
rowed funds on a myriad of useless projects (a 
charge that has, for example, been made in con- 
nection with the Indian railroads), an examina- 
tion of the uses of colonial as opposed to nonco- 
lonial loans suggests that within the Empire 
such loans were seldom used to finance current 
expenditures, but that outside the Empire such 
was frequently the case. 

Now we come to the single most important 
set of expenditures—those dealing with de- 
fense. A highly coercive imperial power might 
wish to relieve its domestic taxpayers of as 
many of. the costs of empire as possible and to 
shift the burden to its colonies. A comparison 
across the world indicates that Britain was ei- 
ther unable or unwilling to follow such a policy 
when it came to defense expenditures—in fact, 
almost the reverse appears to have been the 
case. 

On a worldwide basis, the colonies spent less 
on defense per capita than Britain, and the in- 
dependent underdeveloped as well as the devel- 
oped countries more. In terms of budget per- 
centages, the results are even more marked. 
Independent countries appear to have spent sub-’ 
stantially less than the United Kingdom, but the 
colonies a very great deal less. Within the Em- 
pire the inclusion of every level of government 
does nothing to change the picture. All are sub- 
stantially below the United Kingdom both in 
per capita and percentage terms. 
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Between colonies there were, however, some 
differences. While all colonies appear to have 
benefited from British military protection, some 
did better than others. India, for example, was 
the only possession that met the ideal that the 
British Government had been attempting to es- 
tablish ever since the French and Indian Wars— 
that colonies be entirely self-supporting in all 
areas of domestic government including local 
defense. Not satisfied with the happy situation 
on the subcontinent itself, Whitehall used In- 
dian troops in a number of imperial ventures 
outside India with the expenses continuing to 
fall on the Indian budget. 

The greater a colony’s level of autonomy, the 
more it was able to avoid imperial responsi- 
bilities. Thus, the self-governing colonies, rec- 
ognizing that the British taxpayer would assume 
the responsibility, spent virtually nothing on 
defense. Although the British (and to a lesser 
extent, the Indian) exchequer bore most of the 
costs of imperial defense, the British Govern- 
ment was able to extract from the dependent 
colonies contributions towards imperial defense 
from which the self-governing colonies were 
largely immune. Thus, the wealthier of their 
number—Ceylon, Mauritius, Hong Kong and 
the Straits Settlements—could be made‘to pay 
something where, for example, Canada could 
not. 

But Mauritius only had defense costs because 
it was a ‘‘fortress’’ in an empire it never chose 
to join and whose shipping it had been elected 
to protect. Hong Kong harbor, the Colonial Of- 
fice pointed out, in 1889 was endangered only 
because it was a coaling station and naval depot 
from which vessels bound for China and Japan 
were protected in a ‘‘trade which is mainly in- 
dependent of H. Kong and which is carried on 
for the benefit of the mother country and the 
British taxpayer. . . . The ‘British taxpayer’ 
who plays so large a part in the Treasury posi- 
tion, is probably the only person who is 
strongly interested in the defense of Hong 
Kong. The Island produces nothing, and the 
defense of it is the defense of British trade... .”’ 

While colonial governments paid lip service 
to the proposition that local defense was a colo- 
nial responsibility, regardless of their state of 
constitutional development, they were often suc- 
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cessful in avoiding the cost of actual hostilities. 
Initial expenses were almost always paid from 
the treasury chest (a fund of £1,000,000 spread 
throughout the Empire to cover emergencies), 
but once the imperial monies had been ex- 
pended, the British treasury usually enjoyed but 
small success in recouping its monetary ad- 
vances. 

It is once more apparent that if the purpose of 
the Empire was to transfer resources from the 
colonies to the home country, Britain again 
failed to develop an effective mechanism. Self- 
governing colonies were able to transfer re- 
sources which might have been needed for de- 
fense to more desirable goals without placing 
higher revenue burdens on their citizens. It 
seems very likely that the rapid accumulation of 
social overhead capital that marked the histories 
of late nineteenth-century Canada and Australa- 
sia can be traced directly to the defense um- 
brella provided by Britain. Even India, which 
contributed so much to imperial defense, paid 
no more than she might have had she been in- 
dependent and neither in per capita nor relative 
terms did the subcontinent’s level of expendi- 
tures on defense approach that of a typical non- 
developed independent nation. 

All in all one is forced to ask if indeed the 
Empire was not conceived in a fit of absent- 
mindedness. Either that or a singular altruistic 
spirit seems to have pervaded those who oc- 
cupied the seats of power in Britain, for the sys- 
tem appears to have been ill-designed for ex- 
ploitation. Such a conclusion appears tc be 
borne out not only by this paper, but also by a 
series of our parallel studies. One could argue 
that the budgets give a false picture since the 
colonies may have been charged artifically high 
prices for the commodities that they were 
forced to purchase. However, a study of the 
Crown Agents (the centralized colonial pur- 
chasing agency) suggests instead that the colo- 
nies benefited from a certain degree of monop- 
sony purchasing power. To sum up, it appears 
that there is little evidence of an efficient ex- 
ploitive mechanism in the colonial govern- 
mental sector. 
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U.K. Savings in the Age of High 
Imperialism and After 


By MICHAEL EDELSTEIN* 


This paper summarizes some tentative evi- 
dence on the patterns and determinants of ag- 
gregate private saving in the United Kingdom 
ovér the past century and suggests some impli- 
cations of these findings for several unresolved 
issues in the history of U.K. accumulation and 
growth. In particular, three aspects of the litera- 
ture of modern savings behavior are central to 
the motivation of this study. 

First, although the structure of U.K. savings 
behavior is often crucial to hypotheses concern- 
ing the age of high imperialism and capital ex- 
port, 1870-1913, thére has been virtually no 
econometric testing of savings behavior during 
this period to help deepen our understanding of 
these events. For example, J.A. Hobson argued 
at the turn of the 19th century that U.K. busi- 
ness cycle expansions were characterized by an 
insufficient expansion of consumption demand 
and too large an offering of savings; according 
to Hobson the net result was the U.K.’s massive 
capital export’of the late 19th century. The basis 
for this phenomenon was a declining wage 
share as the cycle expanded and a rising quan- 
tity of saving invariant to rates of return.. Along 
with many other 19th century economists Hob- 
son thus believed that the massive U.K. capital 
export was more strongly determined by do- 
mestic push forces rather than overseas pull 
forces. Clearly, any aggregative treatment of 
these issues necessitates an understanding of the 
amounts and willingness to save. The shape of 
U.K. savings behavior is also central to another 
aspect of accumulation in the 1870-1913 
period, the long swing alternation of U.K. 


home and overseas investment. Moses Abramo- 


vitz and John Williamson argue that this long 
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swing alternation was in large degree the result 
of long swings in the U.S. demand for social 
overhead capital acting on a ‘‘fixed pool’’ of 
U.K. savings. Brinley Thomas (1954) has 
suggested the reverse; the long swing motion of 
the U.K. demand for social overhead capital 
acted on a fixed pool of U.K. savings. Neither 
side of this debate has examined whether the 
pool of U.K. savings was, in fact, fixed. 

A second motive for studying the last century 
of British savings concerns the effects of the 
changing institutional structure. Keynesian and 
post-Keynesian models of individual and cor- 
porate savings are often linked to the actions of 
provident households and large corporations 
with long planning horizons. Virtually simulta- 
neous with the publication of Keynes’s General 
Theory, M. M. Postan surveyed the previous 
two centuries of savings and investment behav- 
ior. Although influenced by Keynes’s new ma- 
croeconomics, Postan argued that the domi- 
nance of the provident household and the large 
self-contained corporation in British savings 
decisions was a relatively recent development. 
During the half century before World War I, the 
saving decision was largely guided by the ac- 
tions and motives of ‘‘pure investors.” Unlike 
the provident and corporate savers, the ‘‘pure 
investor’ operated across the full range of Brit- 
ish assets at home and abroad, often through 
public capital markets, with the sole criterion of 
maximizing expected return. Postan suggested 
that with the passing of the ‘‘pure investor's”? 
importance, the allocation of British saving 
across the spectrum of assets was less free and, 
quite possibly, an important cause of Britain’s 
then current economic troubles. Another impli- 
cation of this shift in the decision locus of the 
British savings decision, one which Postan 
skirted, is that the allocation of British income 
between savings and consumption had become 
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less sensitive to expected returns. An important 
motive for this study is to examine whether the 
shift in the locus of the savings decision oc- 
casioned a decreased sensitivity to expected re- 
turns in the determination of aggregate U.K. 
savings, if any such sensitivity ever existed! 

A third motive for studying the last century 
of U.K. savings stems from a recent study of 
U.S. aggregate private saving behavior by Paul 


David and John Scadding. Examining ag- . 


gregate private saving in the United States since 
1896, the authors found a near-constancy in the 
average gross private saving rate, (GPSR) (p. 
240). In addition, they presented a strong case 
for a single, stable behavioral structure deter- 
mining aggregate private savings during peace- 
time years. These results may seem to fly in the 
face of two phenomena many thought central to 
modem U.S. savings behavior: the dramatically 
increased role of corporate retained earnings in 
aggregate private saving and the equally dra- 
matic rise of the public sector and its tax base. 
In a sense David and Scadding are arguing that 
Postan’s 19th century U.K. ‘‘pure investor’ is 
alive and well in 20th century America, albeit 
using corporations rather than payout and pub- 
lic placement as the proximal locus of their sav- 
ing vs. consumption decision. 


I 


C. Feinstein’s excellent new study of the 
U.K.’s national income accounts presents a 
unique opportunity to study these three sets of 
issues with almost a century of internally con- 
sistant data. Because national balance sheets are 
unavailable before the most recent years and 
good residual estimates of household and cor- 
porate savings only begin in the post-World 
War II period, the estimator of gross private 
savings adopted for this study is gross national 
savings minus government savings. Given that 
gross national savings is identically equal to 
gross national investment, Feinstein’s invest- 
ment, series can be employed to estimate gross 
national savings. Figure 1 presents annual 
values of the ratio of gross private saving to 
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gross national product during peacetime, 
1870-1965.} 


170 





060 H HEI ji SU [SEEEN 
%65 70 75 ‘BO 8S "WO VS 1900 ‘OS ‘10'320 25 “30 '35'g60'46 50 ‘55 '60 65 “70 


Figure !. U.K., PEACETIME, GROSS-PRIVATE SAVINGS 
Rates, 1870-1965 


Setting aside the years 1946-1950 because 
they were dominated by continuing wartime 
economic controls, the basic pattern of the 
peacetime GPSR since 1870 involves two rising 
trends, culminating in peaks just before World 
War I and the early 1960’s.? The rising trend 
from 1870 to 1913 is perhaps best seen as part 
of the gentle upward drift of the U.K. rate of ac- 
cumulation recorded as far back as 1700 (P. 
Deane and W. A. Cole). The violent brezk of 
the depressed interwar years forms the start of 
the second rising trend. The data end with the 
second rising trend hitting average peak values 
somewhat above the immediate pre-World War 
II peak rates. 

In the pre-World War I segment, off-trend 
peaks occured in the early 1870’s and just be- 
fore World War I, while the strongest off-trend 


1The details of constructing the estimator of aggregate 
private savings may be found in an unpublished manuscript, 
‘Private Saving in the United Kingdom, 1870-1965,” 
available from the author. 

Estimates of net purchases of consumer durables and 
their rental value are unavailable for the U.K. except for 
recent years. It is difficult to believe, however, that in- 
troducing these two series into our calculations would re- 
verse the general trends noted in the text. 
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trough occurred in the mid-1890’s. Interest- 
ingly, the detrended U-shape of the 1870-1913 
GPSR is paralleled by the U-shape of the yield 
on Consols and the realized, price-deflated re- 
turn on home, long-term negotiable assets 
(Edelstein). 

Although it thus seems fairly certain that the 
U.K. did not experience a unique and stable 
private savings rate from- the 1870’s to the 
present, it is possible that U.K. private saving 
was determined by a unique and stable behav- 
ioral structure. Many economists and historians 
would be skeptical of such a hypothesis. There 
has been a significant rise in the amount of sav- 
ing done by large, diversified corporations, pre- 
sumably with longer decision horizons than ei- 
ther households or the relatively smaller 19th 
century companies. The role of the U.K. gov- 
ernment as a producer, accumulator, and in- 
surer has grown enormously, possibly altering 
the functions of private saving. The U.K. in- 
come and wealth distributions have become 
somewhat more equal over the last century, 
possibly altering the aggregate savings rate by 
changing the groups who receive the national 
income. Over the last century the central capital 
market has become more involved with domes- 
tic industry and less involved with overseas port- 
folio investment. Under the hypothesis that cap- 
ital tends to move in deep channels, this switch 
may have had important effects on aggregate 
behavior. On trend, U.K. birth rates have 
tended to fall, and the percentage of the popula- 
tion in the prime working years to rise. Life- 
cycle savings considerations would argue that 
the saving rate might have been altered by these 
changes. 

Of course, it is possible that these institu- 
tional, distributional, and demographic changes 
only affected the proximal locus of the savings 
decision, or perhaps how savings were funneled 
to investment projects, not the ultimate deter- 
minants of private saving behavior. Hypotheses 
which stress psychic or socioeconomic class de- 
terminants of savings behavior might argue that 
psychic or class factors change very slowly, 
themselves being products of very slowly 
evolving cultural and historical forces (e.g., 
David and Scadding). We must ask, however, 
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whether the mid-20th century U.K. capitalist is 
as psychically secure as his or her mid-19th 
century predecessor. With regard to the balance 
of class forces, has not the last century seen 
somewhat greater show of political power and 
economic returns flow into the hands of U.K. 
labor? 

The approach employed here to investigate 
these hypotheses begins with fitting a wide vari- 


, ety of modern savings models to U.K. data for 


the peacetime years since 1870. Estimates ` 
are made of the parameters of the Keynes, 
Duesenberry-Modigliani, Brown-David-Fried- 
man, Mincer, Kaldor, and Ando-Modigliani 
models of savings behavior in their original 
forms and numerous variants.” Each model is 
estimated by dividing both sides of their stand- 
ard level’s formulation by income (Y) to avoid 
problems of heteroscedasticity; the dependent 
variable is thus the GPSR. Based on the stand- 
ard error of the regression and Durbin- Watson 
statistics, the best fitting models are the Brown- 
David-Friedman, Mincer, and Kaldor Lagged 
(Table 1, Panel A).4 

Next, the yield on Consols is introduced to 
test the sensitivity of aggregate private savings 
to expected returns.5 With the one exception of 
an unlagged version of the Kaldor model, the 
coefficient on the interest rate term is insignifi- 
cant in all simple formulations of the modern 
savings models noted above. Setting aside for 
the moment the possibility that structural shifts 
are affecting these results, it is possible that the 
interest rate effect is hidden by the failure to 


3In the functions incorporating Koyck-type lag structures, 
((Y — S)/¥)-1 is employed to embody the idea that the short- 
run marginal propensity to save (mps) is larger than the 
long-run mps. A direct proof of this assumption may be 
found in the hybrid Friedman-Ando-Modigliani model in- 
troduced later. 

‘The standard error of the regressions of the rejected 
models were all greater than .0195. Their Durbin-Watson 
Statistics all indicated statistically significant negative serial 
correlation, 

*The interest rate employed here is not deflated by price 
expectation, 6. At an early stage an estimator of f based on 
Jong lags was introduced and the interest rate coefficient 
was insignificantly affected. Warren Weber (1975) found 
that when r and p are separately introduced into a consump- 
tion function, the latter’s effect is insignificant. This finding 
parallels our own that the r coefficient is stable across the 
1873-95 deflation and 1896-1913 inflation. 
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TABLE 1—ESTIMATES OF PARAMETERS OF AGGREGATE 
SAVINGS BEHAVIOR, 1872—1913, 1922-38, 1951-65 




















A. Some Simple Models” S.E.R. D.W. 
(1) Brown-Davis-  —23.8 (1./¥) + .77 — .72 ((¥-S1/¥)-1 0141 1.90 
Friedman? (2.5) (12.) (9.3) 
(2) Mincer —26.8 (1./Y) + .76 — .24 LEE — .42 ((Y-S)/Y). 0118 1.79 
(3.8) (13.) (5.6) (5.1) 
(3) Kaldor Lagged —78.4 (1./Y¥) + .66 W/Y + .79 NW/Y — .64 ((Y-5)/¥)-1 0124 1.74 
(4.0) (9.4) (12.) (8.3) 
B. Some Hybrid Models 
(4) Classical .56 — 169.2 (W/NW)/Y + 19.6 r/Y — .42 ((Y-S)/Y)-1 0118 1.56 
(8.1) (5.3) (3.0) (4.9) 
(5) Friedman- —42.7 (1./Y) + .21 ¥?/Y + .64 Y'/Y + 10.0 r/¥ — .0237 (A_,/Y) 0119 64 
Ando- (3.1) (20.0) (8.6) (1.9) (9.8) 
Modigliani 
C. Evidence of Structural Shift 
(6) Brown-Davis-  —36.0 (1./Y) + .63 — .55 ((¥-5)/Y)-ı — .016 ((¥-S)/Y)_.D3 0133 1.81 
Friedman (3.7) (8.2) (6.1) (3.1) 
(7) Kaldor Lagged —85.1 (1./¥) — 398.0 (1./¥)D2 + .49 W/Y — .18 (W/Y)D3 + .81 NW/Y 
(5.2) (5.1) (6.2) (4.3) (12.) 
~,56 ((Y-S)/Y)-1 + .76 ((Y-S)/ Y) D3 + .05 ((Y-S)/Y)-,D4 0100 1.67 
(7.8) (5.0) (3.1) 
(8) Classical — 194.0 (W/NW)/¥ — 24.3 ((W/NW)/Y)D3 + 23.8 r/Y — .23 (Y-S)/Y)_. 0106 1.48 
ey 6) (6.6) (4.2) (4.0) (2.6) 
(9) Friedman-Ando- —245.9 (1./Y) — 194.2 (1./Y)D3 + 406.6 (1./Y)D4 + .35 Y? /Y — .17 (¥?/Y)D4 
Modigliani (12.) (3.7) 5.6) (16.) (8.2) 
+.76 Y/Y + 54.6 r/¥ — .0475 {A_,/Y) + .0142 (4_,/¥)D3 0064 1.56 


(18.) (10.) (8.3) 





pra a gh Y = gross national product; Y? = (Y + ¥_; + ¥_2)/3.0; Y'= 
= (real net reproducible capital stock) + (net accumulation of overseas assets, deflated) + (funded and 
labor force/employment; r = yield on consols; D3 = dummy variable for the years, 


=(Y- W); A 
TA debt, deflated); LFE = 
1922-38; D4 = dummy variable for the years, 1951-65. 


>Note that all equations are estimated in ratio form, i.e., 


68.1) 


(YP — Y); W = income from employment; 


the dependent variable is $/Y (= GPSR). The term 


(1./¥) is thus necessary to capture the possibility of a constant term in the levels form. The bracketed figures under the 


regression coefficients are t-statistics. 


comprehend some other phenomena along with 
the interest rate. The exception of the -unlagged 
Kaldor model (not reported here) suggests that 
these other phenomena might be connected with 
the variation of the factor income distribution 
and, in turn, this suggests that the explicit varia- 
tion of permanent and transitory income estima- 
tors also might bring out the interest rate effect. 
Two hybrid equations are thus introduced: a 
“*Classical’’ model in which aggregate private 
savings are a function of current and lagged val- 
ues of the level of income, the ratio of wage to 
nonwage income, and the interest rate, and a 


‘*Friedman-Ando-Modigliani’’ model in which 
aggregate private savings are a function of per- 
manent and transitory income, private wealth 
and the interest rate (Table 1, Panel B).® 
These hybrid equations achieve much better 


The Friedman-Ando-Modigliani model may be viewed 
as crude in two ways: the simplistic idea of how permanent 
income expectations are formed and the assumption that 
only lagged values of permanent income effect current sav- 
ings. The introduction of a Koyck-type lag structure in- 
volves a nonlinearity (El-Modadem). Nonlinear estimators 
were prepared and the equation for the full period exhibited 
an excellent fit. Unfortunately, computational difficulties 
prevented estimation in the early subperiods. 
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fits over the century of data than the ‘‘purer’’ 
models and, importantly, the interest rate coef- 
ficients are positive and statistically signifi- 
cant.” The calculated long-run elasticities of the 
interest rate with respect to gross private sav- 
ings are .37 in the Classical model and .11 in 
the Friedman-Ando-Modigliani model. These 
elasticities are perhaps somewhat low but if one 
assumes that there is simultaneous equations 
bias interfering with our ordinary least squares 
estimates of the interest rate coefficient, the 
strong inference is that these elasticity estimates 
are underestimates of their true values! Invest- 
ment demand is the most likely source of bias 
and, typically, the interest rate term in that rela- 
tion has a negative coefficient. 

The negative sign on the W/NW ratio is quite 
interesting. This ratio is countercyclical on 
average; the share accruing to wage incomes 
tends to fail as the business cycle expands and 
rise as the business cycle contracts. This means 
that the U.K. GPSR tended to rise and fall with 
the business cycle. Clearly, this model could be 
reasonably interpreted to embody of the under- 
consumptionist ideas on the operation of the 
19th century business cycle (e.g., Sismondi, 
Marx, Hobson). It could be that W/NW fell in a 
stabilizing fashion, generating the extra profits 
and savings in the upswing and thus mitigating 
inflationary pressures. But, there is no theory 
which argues that the reduced consumption and 
augmented savings need be stabilizing. In the 
Friedman-Ando-Modigliani model, the expla- 
nation of the GPSR moving independently of 
the rate of return is the increased component of 
positive transitory income which appears as the 
cycle expands. 

As yet untested is the central question of 
whether the last century of U.K. private savings 
behavior was determined by a unique and stable 
behavioral structure. A Chow test for the equal- 
ity of coefficients across the 1872-95, 
1896-1913, 1922-38, and 1951-65 subperiods 
was performed for each model. Based on these 
tests it would be difficult to make a strong case 
of a unique and stable behavioral structure 


Note that the Classical model has no (1./Y) term. The co- 
efficient is insignificant for the full century and all sub- 
periods and is thus dropped; the implication is that the 
marginal and average propensities to save were the same. 
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spanning the peace time years of the last cen- 
tury. The Brown-Davis-Friedman and Clas- 
sical models come close to evincing homogene- 
ity across the various subperiods, but they do 
not pass at the .05 significance level. The Kal- 
dor Lagged, Mincer, and Friedman-Ando- 
Modigliani models are somewhat less stable 
than this first group and the unreported models 
were even less stable. Nevertheless, some 
models manifested stability within the 
1870-1913 and the 1922 . . . 1965 periods. 
Rather than speculate about this result based on 
the equation-wide Chow test, it seems worth- 
while to proceed to an examination of exactly 
which parameters shifted. 


Il 


Towards this end, each parameter of the 
Brown-Davis-Friedman, Kaldor Lagged, Clas- 
sical, and Friedman-Ando-Modigliani models 
was tested for structural shift between the 
1872-95, 1896-1913, 1922-38, and 1951-65 
subperiods. This was achieved by multiplying 
each variable by dummies for the latter three 
subperiods: thus, these new variables were 
constructed as contrasts. The statistically insig- 
nificant contrasts were eliminated, leaving 
equations 6-9 of Table 1, Panel C. 

As noted earlier, Postan’s argument that the 
19th century saver was a ‘‘pure investor” and 
that this type of saver was succeeded by provi- 
dent householders and corporations with very 
long planning horizons around the time of 
World War I might be construed to imply the 


„interest rate elasticity declined at that time. In- 


terestingly, if one assumes that the only struc- 
tural shift in aggregate U.K. private savings be- 
havior since 1870 was a change in the interest 
rate elasticity, this is exactly the result con- 
firmed by econometric testing in evidence pre- 
sented elsewhere. From a calculated elasticity 
of greater than unity in the pre-World War I 
years, the interest rate elasticity was cut in half 
during the interwar period, and disappeared in 
the post-World War II years. Ironically, this 
result confirms the classical political econo- 
mists during their century, Keynes and Postan 


®The Chow test F-statistics for the first five equations of 
Table 1 are (1) B-D-F, 2.29 (9,64); (2) Mincer, 3.88 
(12,60); (3) K-L, 6.04 (12,60); (4) Classical, 3.83 (15,54); 
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for the interwar years, and the post-Keynesian 
econometricians in their post-World War II 
modeling. The problem with this story is that it 
ignores other forms of structural shift. Indeed, 
when other loci of structural shift are admitted 
to the econometric analysis as in the hybrid 
equations 8 and 9 of Table 1, the interest rate 
effect appears to have remained strong and pos- 
itive throughout the last hundred years with a 
calculated elasticity of around .6—.7!9 

If the coefficient on the interest rate has re- 


k. mained fairly stable over the last hundred years, 


S 


which parameters did shift and to what effect? 
The years from 1872 to 1913 saw no statis- 
tically significant shift in any parameter. How- 
ever, during the interwar period, there are in- 
dications that a number of income and wealth 
parameters shifted. Importantly, these changes 
seem explicable in terms of the depressed con- 
ditions and prospects of the period rather than 
any institutional shifts. The Classical and 
Friedman-Ando-Modigliani models give differ- 
ing explanations, however. 

Although equations (6) and (9) present ex- 
cellent evidence that the short-run mps out of 
total income remained stable across the last cen- 
tury, the models incorporating factor income 
phenomena, the Kaldor Lagged and Classical, 
suggest a downward shift in this parameter in 
the interwar years. In the Kaldor Lagged model 
(7) the coefficient on (W/Y)D3 directly indicates 
a fall in the short-run mps out of wage income. 
The short run mps out of nonwage income ap- 
parently held constant. In the Classical model 
(8) the coefficient on (W/NW)/Y becomes more 
negative, implying that in the interwar up- 
swings (downswings) relatively less saving 
(more dissaving) occurred than other sub- 
periods. The size of the coefficient on 
((WINW)/Y)D3 is small, however, suggesting 
this factor is less important than implied by the 
Kaldor Lagged model. Furthermore, the 
(WINW) variable may be a proxy for invest- 
ment, as well as savings behavior. It is possible 
that not only were investment demand profit ex- 
pectations inordinately low during the interwar 
decades but businesses were less responsive to 


p~ those that did exist; W/NW may proxy these 


Contra. Weber (1970, 1975) whose findings implied a 


negative elasticitv for the [Inited States in the mid~20th cen- 
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phenomena. Thus, within the Kaldor/Classical 
world, the fall in the mps out of wage income 
gives some explanation of the fall in the in- 
terwar GPSR but it appears to be a minor influ- 
ence relative to the impact of lowered invest- 
ment demand. 

Paradoxically, in the Friedman-Ando- 
Modigliani model (9) the only interwar struc- 
tural shift apart from the shifting constant term 
was a change in the wealth coefficient tending 
to raise saving, all else held constant. Gener- 
ally, wealth manifested a negative relationship 
with savings during the last century, presum- 
ably in part reflecting the life-cycle consump- 
tion purposes of such accumulations. The de- 
pressed interwar decades seem to have 
weakened this effect so that those increases in 
private wealth which did occur resulted in a rel- 
atively smaller increase in consumption and 
more savings than other subperiods, all else 
held constant. Since wealth is far more concen- 
trated than incomes, one might infer that it was 
changes in the long-run expectations of the 
well-to-do which altered the parameters of sav- 
ings in the interwar years, contrary to the 
Kaldor-Classical results which imply that it was 
wage earners who were inordinately affected. 
Because of difficulties in estimating more com- 
plete models involving investment demand 
equations, a resolution of this difference and a 
more precise explanation of the interwar fall in 
the GSPR is impossible at this stage. 

In the post-World War II period many param- 
eters returned to their pre-World War I levels. 
The Friedman-Ando-Modigliani equation (10) 
suggests that the mps out of permanent income 
fell. Why this should be the case is not easily 
resolvable. One plausible hypothesis is that 
with post-World War IJ governments socializ- 
ing so many ‘‘rainy day” and retirement mo- 
tives for savings, the need for saving out of per- 
manent income was reduced. 


m 


Very briefly then, what are the major impli- 
cations of these empirical findings for the sev- 
eral issues raised in the introductory passages? 
First, because savings behavior appears to have 
been sensitive to interest rates, the long-swing 
alternation of U.K. home and overseas invest- 
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upon the notion of a fixed pool of savings than 
previously suggested. Indeed, at both the very 
beginning and end of the 1870-1913 period 
when the GPSR hit levels well above trend and 
interest rates were also at their highest for the 
1870-1913 period, both home and overseas in- 
vestment were being accommodated and, at 
least to a degree, not in need of alternation. 
Second, it seems clear that shifts in the factor 
income distribution affected savings over the 
cycle. The shift towards a lowered wage share 
as the cycle expanded tended to raise the GPSR 
(lower the consumption-income ratio). It is pos- 
sible that some form of underconsumption 
could have resulted near the cycle peak. It thus 
appears that there is plausibility to both J.S. 
Mill’s conjectures on the interest rate sensitivity 
of U.K. savings and Hobson’s emphasis on the 
role of income distribution factors determining 
U.K. aggregate private savings. For example, 
in the 1904-13 expansion of foreign investment 
from 2.63 percent of GNP to 9.24 percent, 
domestic investment fell from 9.71 percent to 
6.29 percent and the GPSR rose from 12.19 
percent to 16.76 percent. Clearly there is some 
substitution but it is not pound for pound as 
implied by a fixed pool. Employing the Clas- 
sical model, the expansion in the GPSR is 
roughly attributable to both a lower W/NW and 
a higher r. 

Third, since the interest rate coefficient ap- 
pears to have remained stable throughout the 
last century, one implication might be that at 
least in some institutional garb, Postan’s 19th 
century ‘‘pure investor’’ is alive and well. 
Fourth, the structural shift in the parameters de- 
termining aggregate private saving in the in- 
‘terwar period seem much more related to the 
depressed expectations and conditions of the 
two decades than they do to institutional shifts 
of the type he hypothesized. Indeed, the finding 
of no structural shift, 1870-1913, buttresses 
this conclusion because the 1896-1913 period 
occasions the first major industrial merger 
movement. Fifth and finally, David and Scadd- 
ing’s ultrarational savers who subsume private 
and government decisions to maintain a steady 
GPSR and a unique, stable structure of savings 
behavior are not in evidence in the U.K. How- 
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ever, to the extent that the models of U.K. sav- 
ings behavior which aggregate over household 
and corporate savings decisions have been here 
found strong and stable over plausible, histori- 
cal epochs, one night hypothesize that savers in 
the U.K., as well as the United States, at- 
tempted to subsume household and corporate 
activity in their decisions. 
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IMPACT OF RECENT DEVELOPMENTS IN 
PUBLIC FINANCE THEORY ON PUBLIC POLICY 
DECISIONS 


Some Lessons from the New 
Public Finance 


By JosepH E. STIGLITZ AND MICHAEL J. BOSKIN* 


In the last few years, there has developed a 
large literature, sometimes referred to as the 
“‘new public finance,” providing a quantitative 
analysis of a number of traditional problems 
within the field. This paper is concerned with 
surveying, or interpreting, what can be learned 
from this literature; and our belief is that it has 
taught us a great deal. We concern ourselves 
here not so much with the derivation of precise 
formulae, e.g., for optimal tax rates, but with the 
more general lessons which have emerged. 
Some of these are of a philosophical sort-—how 
we ought to think about designing tax structures; 
some are of a negative sort-——pointing out falla- 
cies in traditional arguments or the lack of gen- 
erality of previous results; finally, some are of a 
positive sort—deriving the conditions under 
which a particular tax structure or provision 
would be desirable. We shall present an example 
of each type of lesson in turn. 


I. The Philosophic Basis of the 

New Public Economics ~ 
Two strands may be identified in the recent 
literature. The first is explicitly normative-—it 
takes some criterion, usually the utilitarian ob- 
jective of maximizing the sum of utilities; makes 
some assumptions about the structure of the 
economy, including the set of instruments avail- 
able to the government; and then derives from 
them some propositions concerning the optimal 


*Stanford University and Oxford University, and Stanford 
University and National Bureau of Economic Research, 
respectively, This research was supported by the U.S. 
Treasury Department. 
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tax structure.’ It explicitly recognizes the 
second (or third) best nature of the problems 
being discussed; indeed, this literature probatly 
represents the most significant body of work in 
““second best economics.” This is important, 
because, as we shall show later, much common 
reasoning on tax problems is based on a mis- 
application of first best economics. 

The problem of taxation in an economy such 
as ours is viewed as a problem of indirect control 
of imperfectly observable variables (see, for in- 
stance, A. Atkinson and Stiglitz, 1976); the 
government, for instance, might like to exempt 
“‘necessary’’ medical expenses, but finds it diffi- 
cult (costly) to distinguish between these and 
‘“‘unnecessary’’ medical expenses; we might like 
to have an ability tax (which presumably would 
be nondistortionary), but we can only observe 
income, a compound of ability and effort; we 
might like to distinguish between wage and 
capital income in the unincorporated sector, but 
there is no obvious way of doing so; we might ` 
like to tax the output ‘‘automobile services” but 
it is much less expensive to monitor the inputs 
(gasoline and new cars). 

This way of looking at tax problems is impor- 
tant because much of what otherwise might 
appear to be capricious, distortionary, or in- 
equitable may at least make sense, and perhaps 
even be judged to be desirable. 

The utilitarian framework has the advantage 


See, for example, William Baumol and David Bradford, 
1970; Peter Diamond and James Mirrlees, 1971; Arnold 
Harberger, 1964 and A. Atkinson and Stiglitz, 1972. 
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of providing a simple, unified, reasonably flex- 
ible ethical basis for judging among tax systems; 
for instance, by positing social welfare functions 
with different degrees of elasticity of substitu- 
tion among the utilities of individuals, one can 
consider, at the one extreme, the Rawlsian 
criterion of maximizing the utility of the worst 
off individual, and at the other, the Benthamite 
criterion of adding up utilities. The traditional 
approach has involved *‘listing” criteria, e.g., 
horizontal equity, vertical equity, administrative 
costs, without providing any criterion for trad- 
ing off among these objectives. 
' In fact, the principle of horizontal equity, at 
least as it has usually been formulated as equal 
tax treatment of equals (ex post equality, as 
opposed to ex ante equality, where they all have 
the same chances), is inconsistent-with utilitar- 
ianism; i.e., ina wide variety of cases, maximiz- 
ing the sum of (expected) utilities necessitates 
random taxation (Stiglitz 1976a); as a practical 
matter, this might provide a justification for the 
random enforcement of taxes. It perhaps should 
be emphasized that this result is not an oddity: 
the conditions under which random taxation 
would be desirable are reasonably weak (e.g., 
with separable utility functions, all that is re- 
quired is greater than unity risk aversion). The 
traditional ‘‘concavity argument,” e.g., of 
Abba Lerner and Paul Samuelson (i.e., that be- 
cause of diminishing marginal utility, social 
welfare is increased by equating incomes of 
people who are otherwise the same) fails in the 
context of the second best problems on which the 
new economics focuses. l 

The second strand in the literature is more 
descriptive in character. It shares with the first 
strand its concern for the general equilibrium 
analysis prevalent in the earlier literature and its 
emphasis on ‘‘distortionary’’ analysis—its be- 
lief, or in the case of the empirical work, its 
verification that many of the relevant elasticities 
in the economy are far from zero (see Boskin, 
1977, James Heckman 1974 and Martin Feld- 
stein 1975). This is important: not only are the 
quantitative effects misjudged by assuming zero 
elasticities or ignoring general equilibrium ef- 
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fects,-but the qualitative aspects of the desirable 
tax structure may be altered. For instance, an 
inheritance tax may well——-when account is 
taken of the effects of the tax on saving, the 
effect of saving on the long-run capital stock, 
and the effect of the capital stock on the distribu- 
tion of incomes—increase the degree of inequal- 
ity in the wealth distribution rather than decrease 
it (Stiglitz 1966); even apart from the capital 
accumulation effect it may increase the degree of 
inequality in consumption (Stiglitz 1976); the 
social security system may similarly have ad- 
verse effects (Feldstein 1974); the elimination of 
the provisions for charitable deduction may well 
decrease total expenditures on public type 
goods (Boskin 1976a and Boskin and Feld- 
stein 1977). ; 

The concern for the general equilibrium ef- 
fects of a tax policy has led to the introduction or 
reemphasis of at least two concepts in assessing 
alternative programs. Stiglitz, arguing that, at 
least in many cases, the capital accumulation 
effects of a tax can be offset by government 
monetary policy, has suggested the use of 
“balanced growth path incidence analysis” 
(1976b); in analogy to Richard Musgrave’s 
use of balanced budget analysis, the capital 
labor ratio, rather than national income or the 
budget, is held constant. Feldstein has, how- 
ever, demonstrated that the size of some pro- 
grams, in particular social security, is so large 
that its effects cannot be easily offset by mon- 
etary policy. . 

The other concept, the use of which is now 


‘written into law, is that of tax expenditures: the 


loss of revenue due to a particular provision. We 
have three major objections to this concept. 
First, as presently formulated, the measurement 
of foregone revenue implicitly assumes zero 
elasticities; the estimates of aggregate tax ex- 
penditures are correct only when one contem- 
plates eliminating all deviations from taxing real 
economic income simultaneously and if the fac- 
tors, of production are in perfectly inelastic 
supply (which Boskin 1977 and Heckman 1974, 
among others, demonstrate is not the case). 
Further, the estimates for particular so-called tax 
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preferences are often extremely inaccurate. For 
example, if the tax law allows a deduction for 
charitable contributions, it is not correct to argue 
that abolishing the deduction will increase tax 
revenue by (the summing over all contributors 
who itemize deductions) the product of the mar- 
ginal tax rate and the amount currently given to 
charity. The amount of resources flowing into 
each such ‘‘tax expenditure” category reflects 
the tax treatment of that category as well as 
others. Since the charitable deduction reduces 
the price for a dollar of charitable contributions 
from $1 to $(1 — 4), where tis the marginal tax 
rate, any price elasticity at all in charitable giv- 
ing would imply that abolishing the deduction 
would also reduce charitable contributions. Take 
the case of a family with a marginal tax rate of 
20% which currently gives $300 a year to 
charity. The tax expenditure budget counts .2 
times $300, or $60, as a tax expenditure. Yet 
abolition of the deduction implies a 25 percent 
price increase; with the elasticity of —1.2 esti- 
mated by Feldstein (1976), contributions fall to 
$210, and at the other extreme the ‘‘revenue 
foregone’ is only $42 if the extra $90 does not 
flow into taxable income. The tax expenditure 
budget thus overestimates the revenue loss by 
more than 40 percent! While it may not be in- 
accurate to argue that abolition of some prefer- 
ences would increase taxable income by the 
amount now assumed in the tax expenditure 
budget, in many cases itis likely to be very inac- 
curate, For example, it would be heroic to 
assume that ‘‘full’’ taxation of capital gains 
would increase taxable income by anywhere 
near the tax expenditure budget’s estimates. 
Second, as pointed out recently by Feldstein 
(1975b) government spending on an activity 
such as charity may decrease private spending on 
the commodity. The rationale for the tax ex- 
penditure budget is that the government could 
collect the foregone revenue and spend it on the 
“‘preferenced’’ commodity directly; it is ob- 
vious, however, that if each government dollar 
crowded out a private dollar, a nonzero pure sub- 
stitution elasticity implies that the government 
would have to spend more than their estimated 
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revenue loss to provide the equivalent total ex- 
penditure on the commodity. Third, the tax ex- 
penditure concept suffers from a further defect: 
the legislation implicitly assumed that the 
“‘natural’’ tax base is income, broadly defined; 
as we shall argue below, there is little justifica- 
tion for this. That is, to know what is being 
‘‘exempted’’ from taxation one needs to know 
what ‘‘ought’’ to be taxed. By using income 
defined in a broad way, the legislation focuses 
discussion on particular aspects of the tax code. 
(For instance, one might also argue that the fail- 
ure to allow depreciation on human capital is a 
negative tax expenditure. See Boskin, 1976b.) 

The recent quantitative literature has also em- 
phasized the importance of looking at the de- 
tailed structure of the tax code. For instance, 
because of the interest income exemption, the 
relevant marginal cost of capital for a corpora- 
tion may be significantly different from the 
average cost; indeed, in the absence of uncer- 
tainty and with the appropriate depreciation 
provision,” the corporation tax would be nondis- 
tortionary (equivalent to a pure profits tax); in 
some cases, the marginal cost of capital might 
even be less than the before tax rate of interest. 
(See Stiglitz, 1973). With true economic depre- 
ciation, a corporation tax without interest in- 
come exemption would also be nondistortionary 
(see Samuelson, 1964; for a summary, see Stig- 
litz, 1975). These aspects of the tax structure 
only become clear upon a detailed quantitative 
analysis. 


II. Choice of the Tax Base 


One of the most controversial issues in the 
literature on public finance is the choice of the 
tax base. The issue takes on a number of forms: 

a) The breadth of the tax base: Should in- 
come be broadly defined, and special treatment 
of medical expenses, charity, etc, be eliminated? 

b) Consumption versus income: at least 
since Fisher, there has been widespread senti- 


?In this case, equivalent to immediate write off of the 
investment. 
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ment among academic economists that con- 
sumption provided a better base than income. 

c) Negative incomes tax versus specific 
subsidies (e.g., for food, housing, etc.). One of 
the contributions of the recent literature (see 
Atkinson and Stiglitz, 1976) is its emphasis that 
subsidies and taxes are really symmetrical, and 
therefore the question of the correct ‘‘subsidy 
base” is really the same as. the question of the 
correct “‘tax base.” 

Much of the conventional wisdom on this— 
that the consumption tax is desirable because it 
does not interfere with the intertemporal alloca- 
tion of income (the marginal rate of substitu- 
tion between consumption today and tomorrow 
remains the same as the marginal rate of trans- 
formation) and the subsidies on food and 
housing are inefficient in distorting the alloca- 
tion of expenditure among commodities—is 
only correct under certain conditions; the argu- 
ment that fewer distortions are better than more 
distortions is simply wrong. Faced with a 
second-best problem, the use of first-best wel- 
fare economics may lead to seriously erroneous 
conclusions; a detailed analysis of the problem, 
taking account of the other distortions in the 
economy, is often necessary. 

For example, Atkinson and ` Stiglitz have 
shown that if the utility function is separable 
between labor (leisure) and goods, if the source 
of inequality is in ability, and if the consumption 
tax is chosen optimally, then the consumption 
tax is the only tax to be imposed; there should be 
no commodity taxation and no taxation of inter- 
est income. If an optimal linear consumption tax 
is imposed, then this result holds only approxi- 
mately, i.e., there should be ‘‘small’’ differen- 
tial taxes or different commodities, which 
depend on third and higher derivatives of he 
utility functions. 

However, when utility is not separable, a con- 
sumption tax is not the only desirable tax; but 
whether there should be a subsidy or a tax on 
interest income is a moot question; if we simplify 
the analysis by assuming a two-period life cycle 
model, with individuals working and consuming 
the first period, and only consuming the second, 
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with intertempcral separability in the utility 
function, then there should be an interest income 
subsidy (tax) if consumption and leisure are 
Edgeworth substitutes (complements). 

These recent results thus not only cast doubt 
both on the generality of the conventional wis- 
dom in favor of consumption taxes, and the sig- 
nificance of the earlier literature on optimal 
indirect taxation, in which only commodity taxa- 
tion at constant rates (as opposed to progressive 
consumption or income taxes) was allowed, 
but point out the relevant empirical informa- 
tion (e.g., whether utility is separable between 
leisure and goods) necessary to establish the de- 
sirable tax structure. 

Much recent empirical research has estab- 
lished a non-negligible interest elasticity of sav- 
ing and wage elasticity of labor supply (see 
Boskin, 1977 and Hurd, 1976). Feldstein 1975b 
has analyzed the desirability of consumption 
taxation in light of this evidence and concludes 
that a decrease in capital income taxation is 
desirable. , 


HI. Special Provisions: Medical Allowances 
The provisions for deductibility of certain ex- 
penses and tax credits for others may be analyzed 
within the same framework. A tax credit is equi- 
valent to a proportional subsidy for the given 
good (at least for all individuals paying sufficient 
taxes), while deductibility lowers the effective 
cost to individuals at a higher marginal bracket 
more than those at a lower marginal bracket. 
The conventional wisdom on this is that de- 
ductability provisions are undesirable (relative 
to tax credits) because the differential prices paid 
by individuals result in a distortion, and that 
because the price is lowered more for the rich 
than for the poor, deductibility provisions are 
inequitable. Neither argument is convincing: the 
first represents another misapplication of first- 
best economics to a second-best problem. The 
second assumes what is to be’ proven: What is 
the appropriate ‘‘equitable’’ tax base? One could 
equally well argue that the appropriate tax base 
is real income, and that nominal income minus 
medical expenses is a better proxy for real in- 
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come than nominal income alone. In that case, 
there is a presumption for tax deductibility, 
rather than for a tax credit. 

In the analysis referred to in Section II, in- 
dividuals differed only with respect to their earn- 
ing capacity. If that were the case, then neither 
tax deductibility nor a tax credit would be desir- 
able (under the assumption of separability). The 
argument then for either must be based on a 
recognition of individual differences with 
respect to medical needs, and a belief that an 
ideal tax system (a perfect screening system) 
would differentiate the tax burden on people 
with different medical situations. The argument 
may be put in either ability to pay or utilitarian 
terms: that necessary medical expenses are a 
subtraction from the individual’s ability to con- 
tribute to the support of government services or 
that they raise the marginal utility of income 
(since they represent a subtraction from ‘‘en- 
joyable consumption’). An ideal tax system 
would thus relate taxes to ability, A, and health 
needs: 


T* =T(A,A) 


where H is health, with Ty < 0. But neither A 
nor H is easily observable. We shall analyze the 
desirability of the alternative programs within 
the utilitarian framework. 

Assume that the demand for medical services 
of any given individual is perfectly inelastic; a 
particular amount is required just to survive; any 
amount beyond that has zero utility. Differences 
in these required medical expenses are the only 
way in which individuals differ with respect to 
H. Then medical expenses would be a perfect 
surrogate for H. If we assume that the individ- 
ual’s indirect utility function can be written in 
the form 


V(p,1— B) 


then the appropriate tax treatment would be to 
give a 100 percent tax credit, assuming H, J, and 
A are uncorrelated, and assuming that the 
government can impose a uniform lump sum tax 
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(subsidy). 

In the realistic case, the demand for health is 
not completely inelastic (see Feldstein, 1974a), 
so that actual expenditures are only a surrogate 
for medical needs. But it has an even more im- 
portant implication: allowing a full credit would 
obviously be extremely distortionary, leading all 
individuals to demand medical services up to the 
point of satiation. Thus, any tax system must 
allow for only partial payment by the govern- 
ment of medical expenses. 

Indeed, we can view the tax deductibility pro- 
vision as a form of partial insurance for medical 
expenses; the partial nature of the insurance 
arises from the same kinds of considerations 
which lead to co-insurance in conventional in- 
surance policies—-~moral hazard. Individuals in 
different income brackets are, however, offered 
different insurance policies, and an insurance 
policy with a nonconstant co-insurance pro- 
vision. To the extent that they face the same risks 
(in dollar equivalent terms), have the same de- 
mand elasticities, and have the same relative 
risk aversion, since the risks are smaller relative 
to income (wealth) for the wealthier, the return 
to having the insurance is smaller while the 
deadweight loss is the same, leading to some 
presumption for the wealthier to have less in- 
surance, i.e., the government should allow them 
a lower tax credit rate (a lower percentage of 
their medical expenses being deductible). More- 
over, if there is diminishing marginal utility of 
consumption of nonmedical goods, then it 
would seem desirable to have a larger fraction of 
large medical expenses insured than of small 
medical expenses. The tax deductibility pro- 
vision works in just the opposite way, providing 
smaller marginal co-insurance rates (for a given 
income) as expenses go up. This provides some 
further argument against deductibility over a tax 


` credit. 


But income may respond to health needs as 
well; to compensate for greater medical needs, 
an individual may be induced to work harder, in 
which case higher incomes do not represent 
higher levels of ‘‘enjoyment,’’ but only greater 
needs. In that case, deductibility is preferable to 
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a credit, since income net of medical expenses is 
clearly a better measure of welfare than just 
income alone.* ; 

This is illustrated by the following simple 
model. Let the utility function be 


(1) W = U(C) + Z(M,H) — 


where C is ‘‘effective’’ consumption, M is 
medical expenditures, H is health, and L is labor 
supplied. Z represents the ‘‘direct’’ utility of 
medical expenditures. 

In general, effective consumption will be a 
function of health, income, and expenditures on 
medical care. One simple specification is* 


(2) C=(I-M)+(M- H) 


C equals expenditure on nonmedical items, plus 
all expenditures on medicine in excess of health 
needs, H. For simplicity, assume J consists of 
only labor income minus tax payments, 


B) T= WL— T(WL — d:M) + MM. 


.T is the tax on income after medical deductions, 

T’ >0, T” > 0 (if the tax is progressive), M is 
the percentage deductability allowance and Àg is 
the percentage tax credit. Thus the individuals 
first-order conditions are 


(4a) U'WI1-T')=V 


The government wishes to choose A, and Az, the 
_ percentage deduction and credit-allowances, to 
maximize : 


(5) Í W(W,H) dF (W,H) 


3We are concerned here more with the considerations 
entering the choice between a credit and a deduction than 
with the realism of the model. 

4Other specifications, e.g., C=I— M have similar 
results. : 
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[where F is the distribution function of individ- 
uals by wage rates (ability) and health needs 
(H)] subject to 
(6) R=JS[TU@-MM) — M M]df. 

We thus obtain, letting u be the Lagrangian 
multiplier associated with (6), ` 





p Jue -uh ri). 





é [ruw -u(1-S, ejar Ś 0 


as 0s <1 
Ay =0 


where e is the price elasticity of the demand for 
medicine and where S is the marginal subsidy 
rate. Straightforward calculations establish that 
(provided Zyn > 0).if 4, = 0 


Increasing health needs increase medical expen- 
ditures and lower effective consumption. 

If the only source of variability in M arose 
from variations in health needs, H, then itis easy 
to establish (assuming the price elasticity of 
medicine does not increase with health needs) 
either only tax deductibility should be allowed or 
both a credit and deductibility should be em- 
ployed, but a tax credit should never be used 


. alone. 


If, on the other hand) labor is inelastically 
supplied (/ is fixed), equations (7) and (8) remain 
unaffected; but now, if H is the only source of 


5Assume A, = 0, Then when (8) is nonpositive, (7) is 
negative. 


z 
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variability, then a deductibility provision should 
never be used (except if a full credit (A, = 1) is 
used in addition, which, since this is equivalent 
to giving M away, it never will be).® 

Thus, whether the insurance considerations or 
equity considerations dominate depends on the 
responsiveness of income to health considera- 
tions. 

Even this analysis, we suspect, overstates the 
case for the desirability of a tax credit. Assume 
that different individuals had inelastic demands 
for medical care, but that their demands were 
only partially correlated with true health needs. 
Assume M and H are jointly normally dis- 
tributed, with correlat:on coefficient p, which is 
independent of J. Assume a social welfare func- 
tion of the form 


W=S[UU—H-T(M,1))aF 


where F is the distribution function of individ- 
uals over H, J, and M, and where T(M,]/) is the 
tax function which we assume to be of the form 
T=T(I—A,M)— A.M. In particular, we 
assume U is quadratic. Then it is easy to show 
maximizing social welfare requires a deduction 
from income of an amount €M. 
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Investment and Pricing Policy in 
the French Public Sector 


By H. Levy-LAMBERT* 


The French public sector has become very 
extensive as the result of post-World War II 
nationalizations. This situation naturally led 
French economists to study with special care 
the methods of investment and pricing to be used 
by public bodies. ; 

These studies first took place in the electric 
utility company (EDF). Specific tools were 
derived and applied to this sector during the 
1950s (G. Bessiere and G. Morlat, ed.; 
English text, Nelson, ed.). We will not elaborate 
on this point, which is well known (for recent 
developments on optimal control and marginal 
cost pricing applied to electric utilities, see 
A. Breton and F. Falgarone, Balasko). 

During the 1960’s, these tools were tenta- 
tively applied to other fields such as intercity 
transportation, town planning, housing, farm- 
ing, water resources, etc. This extension was 
part of a large effort towards improvement of 
management methods in government, called 
Rationalisation des choix budgétaires (RCB). 
RCB is somewhat similar to Planning Program 
Budgeting System. Its development is placed 
under supervision of Direction de la Prévision 
(ministry of finance) which supplies technical 
assistance when required (Levy-Lambert and 
H. Guillaume). 

Criteria were originally based on the classical 
concept of economic optimum where market 
prices exist. They were progressively improved 
in three ways: taking into account imperfection 
of the environment led to substitute comparison 
of various possibilities through simulation 
models to straightforward optimization; taking 
into account nonmarket costs and benefits led 
either to tentative valuation thereof or to use of 
multicriteria decision-making tools; taking into 
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account macroeconomic effects of micro- 
economic decisions under study led to intro- 
duction of shadow prices and addition of special 
terms to the conventional decision criteria. 
(See for instance Levy-Lambert and J. P. 
Dupuy, Vol. 2, Ch. VII.) 

These developments were based on works 
by M. Allais, M. Boiteux, J. Lesourne, 
E. Malinvaud, P. Massé, in microeconomic 
theory. A fairly good review of these works is to 
be found in J. Dreze. Linkage between 
micro and macroeconomic tools was analyzed 
by: CEPREMAP (R. Guesnerie and P. Mal- 
grange). They derived an endogenous govern- 
ment utility function through analysis of the 
6th plan decision process, using a macro- 
economic model called FIFI (M. Aglietta and 
R. Courbis). Their work led to a valuation of 
tradeoffs between household consumption and 
the main parameters that characterize a given 
state of the economy, such as unemployment, 
price level, trade balance, budget deficit or 
surplus, etc. This valuation was tentatively used 
as a substitute for surplus maximization as 
explained below (Section III, Farming). 

Long-term models were also used to derive 
a national discount rate based on the marginal 
productivity of capital (L. Stoleru, Guillaume). 
The influence of recent disturbances in the 
world economy led to its reduction from 10 
to 9 percent in real terms (A. Bernard). 

The following examples in the areas of trans- 
portation, housing, farming and water resources 
show the way the theoretical tools have been 
effectively put to use in France. 


I. Transportation 
A) Investment decision making in this area 
has long been relying on the discounted cash 
flow criterion, especially as regards roads 


-™ 
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(Direction des routes et de la Circulation 
Routiere). The benefits computation is mostly 
based on valuation of nonmarket advantages 
such as time (M. Giroux 1972) and life 
(C. Abraham and J. Thedie, Guillaume 1971). 
Actual values in use are respectively $4 per 
hour for private cars and $85,000 per life. 

Proposed construction of a new high speed 
railway between Paris and Lyons gave an oppor- 
tunity for a thorough use of these methods 
(A. Aurignac). The study included traffic 
allocation between competitive means, invest- 
ment and operating costs and pricing problems. 

In the field of urban planning, research was 
undertaken to allow for nonmeasurable objec- 
tives such as town development control or 
users’ comfort. Taking these into account, 
effective ordering of proposed investments was 
realized for the 6th Plan (1970-75) in the Paris 
area by means of multicriteria analysis 
(M. Barbier). ` ' 

B) Less numerous are applications of eco- 
nomic theory to transportation pricing. Al- 
though the theory of variable quality ser- 
vices is well knowh (Levy-Lambert 1968), its 
application to roads is postponed by financial 
considerations. While the United States was de- 


ciding to progressively suppress tolls on intercity | ' 


highways, France was conceding the- largest 
part of its proposed highway system for 30 
years to private companies as toll roads. Con- 
versely, urban highways are free, although they 
carry heavy traffic. The government intends to 
charge for them, too, but this step is probably 
not based on optimal resource allocation 
considerations. 

Several decades after its application to elec- 
tricity, the domestic airline and the national 
railroad company decided to try some kind of 
marginal cost pricing: the days of the year are 
divided into three price groups (blue, white, 
red) with half-rate charged during 230 days and 
a 50 percent premium during 30 days (peak). 
These experiments seem satisfactory and will 
probably be extended (C. Azieres). 

C) Parking. meters were recently instailed in 
Paris and other French cities. Simulation studies 
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had been conducted to estimate the effects of 
this measure on traffic conditions and on the 
various groups concerned (Giroux and 
B. Mourre, Levy-Lambert). ; 

Figure 1 shows, for the case where there is 
only one means of transportation, the equi- 
librium traffic when there is no charge and the 
social optimum. The economic loss due to con- 
gestion is also shown. Competition .between 
public and private transportation is described in, 
Figure 2, using allocation curves. 

Altogether, the study made showed that 
moderate pricing of private automobile parking 
in the streets (50 cents per hour in the center, 
25 in the outskirts) would reduce private traffic 
by 24 percent, increase peak hour speed from 
six to nine miles per hour, and create a surplus 
of about $163 million in 1975, most of it being 
the money value of 600,000 hours of trans- 
portation time to be saved per day (Table 1). 

D) In order to compare various possible 
transportation policies in the most extensive 
way, Direction de la Prévision recently built a 
simulation model of the whole sector (BER- 
LIOZ, CITERNE, ROSSIGNOL). This model 
analyzes competition between different means — 
of transportation of goods and people, taking 
into account investments and pricing policy. 


II. Housing 

Enormous amounts of public money are spent 
in the housing sector in France, either by 
financing or subsidizing certain types of houses 
or by directly helping certain types of house- 
holds. Economic analysis is very complex due 
to market segmentation: similar dwellings. will 
be put on the market at prices very different from 
one another according to.the public subsidies 
their construction eventually received; also 
rents paid for a given dwelling can vary accord- 
ing to the subsidies its tenant will receive. 

If one wants to assist decision making in this 
sector, one has to be able to forecast future 
household choices and first of all to understand 
their actual choices. This can best be attained 
through a simulation model such as POLO. 
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marginal social cost . 
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Fist T* To ’ Tmax traffic T 
(vehicles/h) 
To * = equilibrium traffic without charge 
T* = optimal traffic (with charge equal to C*M*) 
Sit s: == revenue from charge 
Si— Sx == diminution of user surplus 


S: — $; = S = total surplus (user surplus -+ charge) 
Figure 1. THE GENERAL CASE 
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allocation curve 
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Motorists Motorists Former users of 
still -> changing ——p— Public transport 
driving over to public (surplus S,) 
their car transport 

(surplus S:) (surplus S-S.) 


S,— $z = revenue from charge 
Si + S3 + Soe S, = total surplus (user surplus + charge) 


FIGURE 2, COMPETITION BETWEEN PRIVATE CaRS AND PUBLIC TRANSPORT 
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TABLE 1—BALANCE OF GAINS AND LOSSES AS A RESULT OF CHANGEOVER FROM 9 km/h to 14 km/h In 1975. 











Group Concerned per day 












Gains (+) and losses (~—) 
(million francs per year) 





(000) 





1. Former users of public 
transport 
2. (a) Motorists changing over to 
public transport 
(b) New bus users other than 
(2a) 
3. Motorists still driving their 
Own car 
(a) Going ta Paris and paying 
the parking charge 
(b) Going te Paris to free 
parking facilities 
(c) Going to commuter belt 
4. Local authorities (net revenue 
from parking charges) 
5. Transport enterprises 











Total 





Convenience 





~277 





—277 








The POLO model has been devised by Direc- 
tion de la Prévision. It helps decision making 
in housing aids as well as in investment both in 
quantity and in quality (Levy-Lambert 1968, 
Y. Carsalade and R. Pincon, 1973). See 
Figure 3. Allocation between housing x and 
other goods q is based on maximization of a 
very simple utility function. Volume of con- 
sumption of housing goods is defined by the 
actual construction cost of a dwelling equiva- 
lent to the one used. Allocation problem is the 
following, p standing for the consumption 
price index and 1 for the annual cost of a house 
(in %): 


S(q,x) = q4 x? max! 


pqtix=r 


Knowing the dwelling each household has 
actually chosen amongst all those which he 
could theoretically select (4, xı — l2, x2 ~ l3, 
x3.) gives way to determination of the most 
likely values for the set of a parameters for each 
household. This can be done for several past 
years and helps in estimating future values 
through multiple regressions. 


Clearly if there were a continuous set of 
x values and only one value of l, parameter a 
would simply be the proportion of income each 
household is devoting to his home. Segmenta- 
tion and differentiation of markets make it 
somewhat more difficult to determine values of 
a. Yet this was done by using INSEE (National 
Statistics Institute) periodical investigations of 
housing conditions: a values ranged in 1967 
from less than 10 percent for 26 percent of the 
population to more than 30 percent for 19 per- 
cent of the population. The average value was 
about 20 percent. 

Knowing the value of a for each household 
allows the next step, which is simulation of 
various housing aid policies at a given time. 
Each policy can be specified by values of ly 
associated with each type of dwelling x; and 
each type of household j (subscript i stands for 
so-called ‘‘stone aids’’ and subscript j for so- 
called ‘‘personal aids”). Policies studied in- 
cluded free rent, deletion of stone aids, various 
formulas of personal aids, etc. 

Incidentally, these studies gave confirmation 
of personal aids being the cheapest way for 
public finance to attain a given housing 
objective. 


ro 
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OBJECTIFS 


AGENTS CONCERNES 


POLITIQUE DU LOGEMENT (POLO) 







Loger convenablement les 
Français 
(indicateurs chiffrés) 





Autres objectifs: natalité, 
santé publique, radistribu- 
tion des revenus, etc. 















Enveloppe 
budgetaire 


Actions sur les individus: 
réglementation HLM, autres 
{logements aidés, fiscalité, 

allocation de logement, etc. 












Actions sur le marché: 
Prix, 
loyers, credit, ete. 













Fonction de satisfaction par catégorie 
de ménages (revenu, csp, taille, âge, ek.) 














données exogénes: 
Evolution des prix, des 
revenus, du nombre de 
ménages, etc. 











Demande de logement 


par catégorie de ménages 


Logement effectivement 
occupé par craque ménage 
Parc existant ou © Demande de logement 
prévu O par catégorie de logements 
D i 


financement 
Demande de logements neufs j- (modèle FILO), 


Vieillissement, 
Renouvellement, 
Modernisation, etc. 













NOTES 
0 Adjustment of the parameters of the model 
(done once and for ell). 
I Determination of a building program. 
IL The demand is set equal to supply by price 
adjustment. 
III Change of policy instruments to accommodate 
the demand and its impact on the goals. 
IV Adjustment of goals in view of budgetar 
constraints. ; 





Figure 3, HOUSING POLicy 


If the governmental housing policy is now knowing the variation of the number of house- 
fixed, the POLO model tells how demand for holds, their income and their parameter a, pro- 
each type of dwelling will vary with time, vided depreciation policy is known. Con- 
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versely, knowing the number of dwellings of 
each type existing at a given time allows one to 
determine equilibrium prices, that is, prices 
allowing supply and demand equality for each 
type. Hence, simultaneous determination of 
optimal construction and depreciation policy 
follows, the construction cost of any dwelling 
having to be equal to the discounted value of its 
future incomes. T being the period of 
time during which a type of dwelling is effec- 
tively constructed, /(t) its rental rate and e(t) 
its operating costs, one can write (Cf. for 
example, Levy-Lambert and Dupuy, Vol. I, 
p. 127): 


| [1@) — e(t)]exp — it dt=1 VRET 
te 
Hence, by derivation: 


ith=ite(t)h VRET 

For te ÉT, the number of dwellings of the 
type under consideration being constant, /(t) is 
given by equalizing supply and demand. The 
case when /(t) < e(t) means this type is to be 
put out of use. 

Actual computations show, as could be ex- 
pected, that allowance for future increase of 
incomes results in higher average quality of 
construction programs than would result from 
actual demand. 


I. Farming 

A) Agriculture is heavily subsidized in every 
country. France is no exception. Subsidies are 
of many kinds, including investment grants, 
social funds, tax reductions, direct subsidies, 
price support, etc. 

Price support is the most popular means 
among farmers since it seems to ensure them 
a minimum income. It is indeed the most 
expensive means for public finance since it is 
more profitable to the wealthy. It is also the most 
inefficient because of its side effects of increas- 
ing supply and decreasing demand, as long as 
prices are artificially maintained above the 
average equilibrium level. Moreover its real 


FEBRUARY 1977 


cost is higher than appears since part of it is 
directly paid by the consumers. 

Straightforward computation of economic 
surplus indicates economic loss due to price 
support. It can be reduced by means of defi- 
ciency payment but the cost for public finance 
increases rapidly. 

B) The above conventional approach is static 
and does not take into account the effects of 
policies studied on concerned groups and on the 
economy as a whole. The following study is a 
step towards a more inclusive approach of public 
decision making in the agricultural sector. 
Focus was set on production and employment. 
Discounted benefits and costs of increasing the 
natural rate of reduction of the agricultural 
population were computed (Levy-Lambert and 
J. C. Papoz). 

Table 2 shows the results of the computa- 
tions. The reference solution is a straight- 
forward continuation of past tendencies with 
population reduced by one half (3,050,000 to 
1,560,000) from 1967 to 1985 (A). Three other 
possibilities were studied, leading to final pop- 
ulations of respectively, 1,330,000, 830,000 
and 500,000 (B, C, D). 

Lines 1 to 4 indicate effects on the agri- 
cultural sector itself (consumption, investment, 
stocks). The following lines deal with other 
effects. The change in foreign trade due to the 
agricultural production decrease is on line 5 
(internal consumption is assumed to be un- 
affected), Production changes are of course 
valued at international market prices when dif- 
ferent from internal prices. Costs of job con- 
version appear on line 6, including training, 
housing and job creation. The benefits of job 
conversion, based on gross added value per 
capita, are on line 7, assuming converted 
farmers actually find a job. 

Summarizing, Table 2 shows the high social 
profitability of the policy studied. Pay-out time 
is 5 years. This result simply stands for the 
fact that the marginal productivity of labor is 
lower in agriculture than in other sectors. 

The surplus computation above does not allow 
for side effects nor does it take into account 
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TABLE 2—SUMMARY OF COSTS AND BENEFITS OF ALTERNATIVE SHIFTS OF THE AGRICULTURAL STRUCTURES 
(in millions of 1965 Francs, 1975 prices, real value) 





Total 1970-85 
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. Gross Fixed Capital Formation 
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. Cost of Structural Shifts 

. Final Inventory 
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55,675 












11,052 13,786 

~4,930 —8,065 

~32,760 | —66,480 

—26,676 | —39,176 

45,790 | 146,529 215,213 





Total not discounted 
Total discounted at 10% 
to 1970 Base 








government valuation of other objectives than 
final consumption. 

Guillaume (1973) tried to compute the rele- 
vant corrections using results of M. Aglietta 
and R. Courbis FIFI macroeconomic model and 
of Guesnerie and P. Malgrange government 
utility function. Computation was made only 
for 1975, the last year of the 6th Plan. 




















1,722 43,298 | 125,739 171,043 









13,438 36,769 48,540 


Table 3 gives results of the computation made 
with one set of weights. These results are 
quite different from those of the partial analysis 
above. Three reasons account for this departure: 

1) The increase in household consumption 
according to FIFI is smaller. This is mostly due 
to the fact that part of the farmers become jobless 
with FIFI; 


TABLE 3—-MACROECONOMIC IMPACT OF ALTERNATIVE SHIFTS OF THE AGRICULTURAL STRUCTURES 














(Year 1975) 

Weight 

in the B-A C-A D-A 

SP.F. | 
Gross Domestic Production (GDP) in Quantity — 353 3,104 4,736 
Growth Rate of GDP (in %) — +.01 +.04 +0.07 
Production of the Agricultural Sector 

in Quantity — —703 —3,517 — 7,034 
Final Capital l 338 1,510 3,930 
Numter of People Looking for a Job ~15 +13 +31 +46 
Number of People Being Transferred 11 —58 ~ 182 — 266 
Financing From Nonagricultural Sectors 1,1 —422 —64 —602 
„Household Consumption 1 +431 +851 +1,314 
Rate of Change of the General Price Level —500 — —0.03 —0.05 
Rate of Growth of Per Capita Wages — — — 0.04 —0.06 
Financing by Government 0.6 —546 — 2,546 —5,199 
Fiscal Burden 3,000 — — _ 
Collective Consumption 1.36 +105 0.15 0.25 
Rate of Growth of Industrial Production 
(in % per year) 500 0.05 0.15 0.25 
Change in the State Preference Function — 688 — 1.084 +116 
Pure Microeconomic Benefits Reported from 
+732 + 1,554 


Table 2 
a 





310 AMERICAN ECONOMIC ASSOCIATION 


2) Other.terms in the government utility 
function stand for a governmental reluctance to 
any important change, e.g., in terms of jobs; 

3) This macroeconomic approach is static 
and cannot take into account changes with time 
that appear in the discounted cost benefit 
approach. 

Yet this experience proved useful by its 
tentative reconciliation between micro and 
macroeconomic approaches. 

The above study was mechanical and led to 
rather tedious manual calculations. To study 
numerous more sophisticated possibilities, 
J. M. Ruch, A. Monfort and G. Winter 
(Direction de la Prévision) devised a long-term 
simulation model of the agricultural sector. This 
model determines population, investments and 
production using production prices as exo- 
genous variables (the breakdown of products is 
into 7 groups). This model helps in analyzing 
various policies as regards aids, production, 
financing, etc. 


IV. Water Resources 

In France as in many other countries, water 
resources legislation was long based on stan- 
dards derived from equity considerations rather 
than from optimal resource allocation prin- 
ciples. The basis for a more rational system 
was set in 1964 (Allen V. Kneese, pp. 269-274) 
when six basin agencies were created. These 
agencies cover the whole country according to 
river basin limits. They charge all water users 
and polluters including farmers, industries and 
communities and help finance public and pri- 
vate investments. 

A theoretical basis for the price system may 
be found in Levy-Lambert (1964). It is a 
straightforward application of social marginal 
cost pricing: rates for use of water or discharge 
at any place have to be equal to the sum of all 
related marginal costs imposed to users down- 
stream. When such costs cannot be measured, 
they are replaced by standards and the relevant 
rate is equal to the associated dual variable. Such 
cases arise with the salt content in drinking 
water or with river temperature. 
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When there are large collective works for 
water transfer or storage or waste treatment, 
their marginal operating costs supply a basis for 
the determination of the rate structure. Of 
course, actual rates implemented by basin 
agencies do not exactly comply with theo- 
retical formulae, due to difficulties of estimating 
the relevant data as well as political reasons. 
The latter lead to a progressive move towards 
optimal rates. 

Rates were nevertheless fixed so that their 
relative variations would be as close as possible 
to variations of the economic value of water with 
respect to time, space and quality. Therefore, 
river water use rates are generally low or zero 
during the wet season and high during the 
summer. Also discharge rates are usually higher 
upstream (unless there is sufficient self- 
purification) than near the mouth (the ratio is 
about % in the Seine basin). Rates applying to 
waste content of effluents are related to separa- 
tion costs of each type of waste in treatment 
plants. 

The French experience of water resources 
pricing is unique in its extension throughout 
the country. Its effects on improving the 
environment are already noticeable. 
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Davip BRADFORD, Department of the Trea- 
sury: Let me begin by noting two points of com- 
parison between the Hubert Levy-Lambert 
paper and the Joseph Stiglitz-Michael Boskin 
paper. First, in spite of the apparent concern 
with the expenditure side of the government in 
the Levy-Lambert paper and the tax side in the 
Stiglitz~-Boskin paper, they have in common 
that they are concerned with issues of pricing. 
Many of the decisions involved in transpor- 


tation, housing, agricultural policy and water ` 


resources described by Levy-Lambert are pric- 


ing decisions. Tax policy, of course, also con- 


cerns the appropriate relationship among prices 
and costs. The second point concerns a contrast 
between the two papers. The Levy-Lambert 
paper illustrates the widespread use of eco- 
nomic models and economic theory in making 
public policy decisions throughout the French 
government. The Boskin-Stiglitz paper, on the 
other hand, is more speculative, and I think this 
correctly reflects the difference between France 
and the United States in the degree of applica- 
tion of economic analysis. 

What have been the ‘‘recent developments”? 
reflected in the application described in these 
papers? By and large these have been an evolu- 
tion, rather than a revolution, with the common 
elements of increasing sophistication, in dealing 
with the second best nature of public policy 
problems, in attempting to make quantitative 
estimates of important parameters of the prob- 
lems, and in elaborate modeling. While these 
papers show that a great deal of good work has 
been done, they have led me to consider some 
of the gaps that remain. Let me discuss a few of 
these in turn. 

One of the problems which needs to be ‘dealt 
with in an analysis of a public policy choice is 
identifying the ‘“‘real’’ constraints. Second-best 
theory has increased our awareness of how im- 
portant it can be to identify these and has shown 
how the results may be affected by them. Un- 
fortunately, our policy recommendations will 
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Discussion 


often depend as much on what we assume to be 
the constraints as on, for example, estimates of 
elasticities. Some examples: 

1) In designing programs to raise employ- 
ment of central city young people, is it a con- 
straint that no employer should be allowed to 
have a labor cost below the federal minimum 
wage? 

2) In considering the use of central city 
housing, is the central city taxing and expendi- 
ture system to be regarded as immutable? 

3) In approaching the problem of efficient 
allocation of population to the agricultural sec- 
tor, as described by Levy-Lambert, which of 
the existing policies which presumably caused 
the difficulty are to be regarded as fixed? 

4) In considering the desirable tax treat- 
ment of capital gains, is inflation indexing to be 
regarded as impractical? 

5) Considering the question of the desira- 
ble way to tax corporation income, is the exist- 
ing method of taxing capital gains to be 
regarded as fixed? 

6) Considering the construction of a dam 
which will have as a by-product recreation po- 
tential, should one regard as fixed an inefficient 
policy of pricing the resulting facilities? 

7) Considering the regulation of telecom- 
munications, must we assume that rate of return 
regulation is the policy by which the monopo- 
listic segment will be controlled? 

A second and probably more serious problem 
is the lack of knowledge about the correct mod- 
els. That is, in many cases, we are not confront- 
ing the difficulty of estimating parameters of a 
reasonably well understood structure, but of 
groping with quite badly understood systems. 

1) In the tax field, this is illustrated by the 
continuing controversy over the incidence of 
the corporation income tax. This argument im- 
plicitly concerns the appropriateness of the 
competitive model to describe the allocation of 
a large portion of the nation’s investment re- 
sources, so that the argument could be seen as 
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r implicitly about the validity of a great deal of 


our modeling of the effect of taxes. 

2) In regulation of telecommunications, 
the role of competition as an innovative force is 
still not thoroughly understood. Thus the theory 
of optimal taxation would presumably tell us to 
extend the monopolistic sector as far as pos- 
sible, so as to make as innocuous as possible the 
budget balancing constraint. What is the nature 
of the offsetting gains to be had from allowing 
competition in some portion of the industry? 

3) What will the reaction of political sys- 
tems be to changes in the rules, for example, for 
revenue sharing or for the tax treatment of 
local taxes, or to court decisions on racial in- 
tegration in schools? 

4) What determines the level of capital 
stock demanded by individuals; what is the ef- 
fect on private demand of anticipated future 
taxes (e.g. , to retire debt, to pay for social secu- 
rity, etc)? 

5) What is the effect on the equilibrium 
distribution of wealth of higher or lower inheri- 
tance (or estate) taxes? What is the effect on the 
distribution of leisure, consumption, etc., of 
any of these? 

While on each of these issues we can point to 
work which has been done, in none of them is 
there widespread agreement about the correct 
model. 

At a more philosophical level, there are dif- 
ficulties with applying economic theory arising 
from the lack of well defined objectives: 

1) What are the proper weights in those 
welfare functions? Indeed what is the entity 
which has a utility function? This problem has 
arisen in an interesting way recently in thinking 
about the treatment of the family in the tax sys- 
tem. For some purposes it seems reasonable to 
have the family as the ‘‘unit’’ of welfare, while 
in others we want to think about the individuals 
in the family separately. This makes it hard to 
apply optimal tax theory. 
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2) Does a welfare function at all describe 
the way people’s choices are ordered in a politi- 
cal framework? Two examples come to mind. 
The paper cited by Levy-Lambert, by Ginnery 
and Margarns, derives the preferences over a 
set of objectives implicit in the sixth plan in 
France. A recent paper by Peter Diamond on 
the social security system does something simi- 
lar for that institution. Both of these efforts, and 
others in the literature, might be regarded as 
figuring out the problem to which a particular 
policy is the solution, and generally this does 
not look like maximization of a welfare func- 
tion of the conventional sort. 

3) Where in the welfare maximization 
story do we place the notion of ‘‘fair burden,”’ 
which plays such an important role in the politi- 
cal debate about taxes. Where does the notion 
of ‘‘freedom’’ fit in, which many regard as the 
true touch stone of policy? 

4) Finally, we must ask whether ‘‘soci- 
ety’s’’ choices reflect an ordering at all. This is 
the problem of social choice theory. Even if we 
were to discover that society’s choices are so 
arrayed, we might well ask whether this pref- 
erence structure deserved normative power. 
Certainly there are decisions of some govern- 
ment’s which we do regard as wrong. At this 
level we are led to question how the information 
provided by economists will be used, much as 
physical scientists have long concerned them- 
selves with the political uses of advances in their 
field of knowledge. 

The two papers we have heard suggest that 
progress is indeed being made. One is reminded 
of Keynes’ observation about the power of aca- 
demic scribblers, admittedly occurring with 
long and variable lags. Much public debate now 
seems to me to be carried out with the tools of a 
decade or two ago and it should be interesting to 
see how today’s ‘‘recent developments’’ make 
their way into the public discourse a decade 
hence. 


ETHICS IN GOVERNMENT 


Ethics in Economics 


By LEONARD SILK* 


Ethics increasingly has made its way onto the 
agenda of the American economics profession. 
This has happened, I believe, for two reasons, 
one exogenous and the other endogenous. 

The exogenous cause was the Nixon Ad- 
ministration, and the more conspicuous-than- 
usual bowing of the knee by economists to the 
sovereign. That was bad enough; it certainly 
had its effect on the quality of analysis and 
forecasting, and the mode of public discourse 
among economists, which lowered the standing 
of the economics profession in the eyes of the 
wider public. The episode was made all the 
more unpleasant by the personal-cum-political 
hostility displayed by some Nixonian econo- 
mists toward their critical or even only disagree- 
ing colleagues in the profession. One eminent 
economist, Paul A. Samuelson, even made it 
onto the enemies list. Samuelson believes that 
he made the list by his achievements as a jour- 
nalist rather than as an economist. And it must 
be added in fairness that the list was the work 
not of Administration economists but of politi- 
cal operatives, the same operatives who dis- 
cussed plans to bomb the Brookings Institution. 
Nevertheless, the mood of the period was poi- 
sonous, and I regret to say that some in-house, 
that is White House, economists were infected 
by it. 

I am delighted.to tell you that, in my opinion, 
that mood has been dispelled and that, across 
the frontier between the conservative econo- 
mists who serve the Ford Administration and 
the liberal economists who do not, peace and a 
` considerable measure of mutual respect reign. I 
would specifically credit Alan Greenspan, 
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Chairman of the President’s Council of Eco- 
nomic Advisers, with a well-thought-out and 
well-executed plan to restore the credibility of 
the economists in government. If the econo- 
mists’ standing is still lower than it was during 
the glory days of the Kennedy and early John- 
son years, or year, that is more due to the per- 
sistent weaknesses of the economy and the in- 
ability of economists to come up with 
convincing solutions, convincing even to them- 
selves, rather than to a belief that they are dis- 
simulating or faking the evidence. At the per- 
sonal level, relations between highly placed 
economists within the Administration and out- 
side it have markedly improved. I hope that I 
am not overstating the case. Insiders will know 
better than outsiders whether and how much 
leaning on professional staff for predetermined 
conclusions has still been -going on, and 
whether there has been any significant massag- 
ing of the data. On the data, I firmly believe 
there has been little or none; and this is doubly 
commendable because the data, especially on 
unemployment, have been extremely incon- 
venient for an incumbent President in this elec- 
tion year. Given uncertainties about the seasonal 
adjustment factors, this demonstrated restraint 
and professional rectitude on the part of the Pres- 
ident?’s men—that is, his economists—has 
been almost above and beyond the call of duty. 
I hope it continues, and into the next Adminis- 
tration. i 

I asserted earlier that there was also an en- 
dogenous reason, endogenous within the dis- 
cipline of economics as James Tobin uses the 
term, why ethics has moved up on the profes- 
sion’s agenda. That reason is the increasing 
awareness among economists of the necessity 
of paying more attention to the goals of eco- 
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nomic policy, and these are value-laden, rich in 
ethical content and deep in ethical confusion. A 
growing number of economists now believe that 
the economist himself should concentrate more 
on the entire process by which goals are set and 
on helping to resolve conflicts among different 
goals, such as freedom, efficiency, equity, se- 
curity, stability and growth. In the past econo- 
mists have customarily taken such goals, in 
their more specific forms, as ‘‘given’’—that is, 
given by other policy makers or by the society 
at large—and have maintained that goals are 
subjective; hence, that economists are no better 
than anyone else at setting them. All the honest 
economist, as economist, could do would be to 
display alternate means of achieving goals, and 
point out inconsistencies, when such existed. 
But this modest or self-limiting posture has led 
to a very unhelpful vagueness in an area that is 
crucial to the entire realm of economic and 
social policy. For instance, the new report on 
economic education, being prepared for the 
Joint Council on Economic Education under the 
chairmanship of W. Lee Hansen, says of the 
goal called “‘equity,*’ an extremely important 
ethical concept, “‘This is an elusive concept. 
There is no agreement on what is equitable; peo- 
ple differ in their conseption of what represents 
fairness or equity. In evaluating economic per- 
formance, the concept is essential in reminding 
us to investigate who or what kinds of people 
are made better or worse off as a result of a 
change in prices or the implementaticn of a new 
government program.’’ 

But because the goal of equity is difficult to 
define, does that imply that some other goal, 
such as efficiency, should supervene? My own 
answer—and I should think most of yours— 
would be no. Yet, in the absence of a better 
means of dealing with the question of equity, 
the goal of efficiency may in fact supervene in 
the work of the econemists——and give rise to a 
sometimes bitter or cynical feeling that others, 
especially politicians, are ‘‘wrong’’ in rejecting 
their conclusions. 

In the real world cf politics, it is the clash 
over values and goals that is the essence of the 
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policy problem. All economists know this, and 
it variously informs the work and thought of our 
most important economists, such as Samuelson, 
Milton Friedman, John Kenneth Galbraith, 
Wassily Leontief, and Kenneth Boulding, 
whose lives and ethical views I have recently 
sought to explore. I found the exercise, when 
done in terms of specifics, not generalities, ex- 
tremely helpful as a means of gaining perspec- 
tive on the divisions and confusions within con- 
temporary economics. 

Within economics, as within the whole of 
modern Western society, we continue to re- 
enact the philosophical history and confronta- 
tions of ancient Greece. We have our Cynics, 
descendants of Diogenes, believers in a philos- 
ophy of retreat; they hold that life of man in so- 
ciety is bad and one can find satisfaction only in 
unresisting resignation to the evils of the world. 
We have our Skeptics, heirs of Pyrrho, who as- 
sert that there could never be any rational 
ground for preferring one course of action over 
another, and that the task of man is simply to 
conform to the customs of the country where he 
lives; a view also held by many businessmen, 
who now operate in many countries. We have 
our Epicureans, children of Epicurus, who hold 
to a philosophy of preferring pleasure to pain; 
the felicific calculus is indeed at the heart of 
conventional economics. Yet it is worth re- 
minding ourselves that Epicurus thought true 
pleasure was to be found in moderation. “‘The 
greatest good of all,’* he wrote, ‘‘is prudence; it 
is a more precious thing than philosophy.’ 
Epicurus wanted man to avoid fear and to ab- 
stain from public life. But that is advice very 
few economists are willing or able to accept, 
once the opportunity of a public life and power is 
thrust upon them. And many, alas, even con- 
nive at achieving the opportunity, as we say, to 
serve. 

But that is not all; we have our Stoics, our 
Platonists, our Aristotelians, and, coming down 
to later epochs, our Christians and our Marxists. 
I offer all of this rich ethical material to you as a 
gold mine, perhaps a uranium mine, for further 
exploration. 
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However, I must move on, since my chair- 
man has also asked me to comment on ethics in 
business as compared to ethics in government. 
This, too, is a subject that has been close to my 
heart and my typewriter in recent years. 

Public confidence in the leadership and integ- 
rity of business has been gravely weakened in 
recent years by revelations of the efforts of some 
corporations illegally or unethically to influence 
government decisions and policies, both at home 
and abroad. The cases have been too numerous 
and important for anyone to dismiss as a fabrica- 
tion or distortion by the ‘‘media.”’ Watergate, 
the Lockheed-Tanaka connection in Japan, and 
the Lockheed-Prince Bernhard connection in the 
Netherlands (as well as the complicating 
Northrop-Bernhard connection), which have 
shaken the stability of governments, have been 
only the most conspicuous and sensational of 
these business-government scandals. And there 

‘are doubtless other revelations to come. 

Why have so many businesses entered into 
corrupt relations with highly placed government 
officials? The most obvious answer, and one that 
many members of the press and public may 
think is sufficient to explain the whole story, is 
that certain businessmen (with the cooperation, 
encouragement or even extortionate pressure of 
government and political leaders—it does take 
two to tango) have put immediate corporate 
sales and profits and their own personal inter- 
ests above all other considerations, including 
respect for the law. On a straight cost-benefit 
analysis, such corporate officials decided that 
‘corruption pays.” 

The thesis that corruption pays certainly does 
not apply to all business situations or, I would 
maintain, the vast majority of them. It was 
Adam Smith—the moral philosopher whom we 
honor this year for the 200th anniversary of The 
Wealth of Nations, together with our nation’s 
bicentennial—who_ pointed out that among 
those who trade often with each other honesty is 
the best policy. That is still normally true for 
relations among investors and their brokers, 
purchasers and suppliers, bankers and their cus- 
tomers, and many others who constantly do 
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business together: honesty and integrity are 
consistent with long-run stability of relation- 
ships and long-run profit for firms. Honesty is 
clearly a ‘‘public good’’ for the participants in 
certain markets, since all benefit by preserving a 
code of fair dealing and free competition. Cap- 
italism was believed to rest on a moral 
foundation. 

Then what has gone wrong—and why has 
corruption become so serious a problem in the 
United States and elsewhere? Among the possi- 
ble explanations are these: 

1) There has been decay of traditional mo- 
rality in the society at large. A generation ago, 
in his A Preface to Morals, Walter Lippmarin 
said that virtue was not the creation or monop- 
oly of the tender-minded and sentimental but 
derived originally from a profound realization 
of the character of human life; and that wide- 
spread social and personal immorality was due 
directly to the loss of genuine belief in the 
premises of popular religion. This loss of belief 
is now further advanced. 

2) The growing anonymity of life in mass 
society; the lack of close personal relations be- 
tween corporate leaders and other members of 
the community, representing different interests 


` and different points of view; the huge size of 


firms, their bureaucratic structure, the loss of a 
sense of family tradition and honor as firms in- 
creasingly become ‘‘public’’ corporations, the 
short-run perspective imposed not only by im- 
mediate market pressures but by stockmarket 
considerations; the diminishing importance of a 
reputation for “‘character’’ in the making of 
money—all such factors add up to a diminution 
of the force of social (as opposed to govern- 
mental) controls. , 

3) Corruption has been growing, pari 
passu, with the growing weight of government 
in the market, and the importance to business- 
men of eliciting government actions or policies 
favorable to particular corporations. This is par- 
ticularly true in the defense area, but it goes far 
beyond military procurement in an age in which 
contracts or regulation or subsidy or licenses or 
control by government affects virtually every 
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business in the country in one way or another— 
usually in many different ways. 

This may well have been the fundamental ex- 
planation for Watergate—that is, for the aspect 
of Watergate represented by corporations’ il- 
legal contributions to former President Nixon. 
As one. corporate executive put it at one of the 
Conference Board conferences that a political 
scientist, David Vogel, and I covered and have 
described and analyzed in a forthcoming book, 
Ethics and Profits, “When it came down to 
Nixon or McGovern, the outcome really meant 
a lot. This was the fundamental reason for il- 
legal political actions.” 

Yet, remarkably enough, at least from the 
perspective of most critics of business, business- 
men do not see themselves in contro] of the 
political process. Quite to the contrary, just as 
much of the public sees powerful business cor- 
porations dominating the rest of the society and 
the governmental process, businessmen see just 
the reverse—they believe they themselves are 
dominated by other forces in the society— 
populist politicians and their supporters, govern- 
ment bureaucrats, labor unions, farm groups, 
citizen groups, the press and the electronic 
media. 

A great many reporters, scholars and critics 
of business have assumed and asserted for a 
long time that business and government enjoy a 
very close rapport; but our observation has been 
that, whatever that rapport may or may not have 
been in the past, and it has doubtless had its ups 
and downs, business today is extremely suspi- 
cious of and hostile toward government. And, 
as business distrusts government, government 
distrusts business. In each case, this distrust is 
based largely on misconceptions regarding the 
roles and performance of the other party. This is 
a bad situation because many of the problems 
that our society will have to face require in- 
creased cooperation between government and 
business; this will be essential if the nation is to 
solve persistent problems of economic growth 
and stability, to end high unemployment and 
inflation, to reduce the social and international 
tensions that result from economic inequality 
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and poverty, to check and reverse urban decay, 
to avert threats to the natural and social environ- 
ment of an expanding industrial system, to ac- 
complish the rebuilding of a healthy and decent 
social order in which business institutions, as 
well as those of government, can regain public 
respect. 

One of the most striking findings of our 
study, we think, was the distrust that business 
feels not only toward government but toward 
the democratic process itself. This is a latent 
cause of much that has gone wrong in busi- 
ness’s public standing. 

Strikingly, businessmen today seem remark- 
ably pessimistic about the future of the capi- 
talist system. The only group that is even more 
convinced that we are witnessing the twilight of 
capitalism are the Marxists. The loss of faith by 
businessmen in the compatibility of capitalism 
and democracy could be a self-fulfilling proph- 
esy. There needs to be an end to the kind of 
cynicism that leads to self-interested attempts to 
manipulate politicians and the public. 

There is obviously no simple formula for 
how business can regain public respect and un- 
derstanding, since what is involved are all the 
things that individual executives and corpora- 
tions do in their relations with government and 
the public, both at home and abroad, as well as 
their internal conduct of their business affairs. 
What corporate executives need to accept is that 
they have two major roles to play: One directing 
and managing the affairs of their companies, 
the other in recognizing and responding in- 
telligently to the expectations and needs of the 
broad society. If they neglect the second role, 
or despise it, they will get themselves and their 
organizations into deep trouble and deeper pub- 
lic disrepute, as some have already done. This 
is the lesson to be learned from the seemingly 
hard-headed, hard-nosed, narrowly profit- 
oriented behavior of some corporate executives 
in recent years; they seriously hurt themselves, 
their companies, business in general and their 
country as well as other friendly nations by 
neglecting or misconceiving their public role. 

The resulting extremely adverse public reac- 
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tion is moving some leaders of business think- 
ing toward acceptance of a new concept of the 
role of business in society—a concept that is far 
broader than the earlier ideology which held 
that the sole aim of the corporation is to produce 
a profit. Profit-making is obviously crucial to 
business survival and growth but it can no 
longer be celebrated as a sufficient objective by 
businessmen—nat if they expect to regain pub- 
lic confidence and avoid highly constraining 
public regulation, control or even expropria- 
tion. ' 

We have called the new creed that is emerg- 
ing ‘‘the consent doctrine’’—the recognition of 
the public’s participation in shaping business 
policy and business actions. Businessmen must 
recognize that they play their role, exercise 
their considerable power, subject to the consent 
of the public. The ability of corporate execu- 
tives to exercise their considerable powers 
effectively depends on their obtaining and hold- 
ing this public consent. 

This consent doctrine does not in my view 
imply a merely accommodating or passive role 
for business. Rather, business should seek to 
contribute actively, by its own performance, its 
policy advice, and its cooperation with other 
groups, to the solution of the grave problems 
that trouble society today and will affect it to- 
morrow. Businessmen must learn to look ahead 
and help government do what the individual 
corporation cannot do: tackle the broad, long- 
range problems that lie beyond the reach and 
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grasp of the individual firm. In contributing to 
the broad social welfare, business will regain 
respect for itself, and for other participants in 
the democratic process. 

Can business actually do it? Radical critics of 
capitalism insist that it cannot—that business 
institutions are inherently so narrowly self-in- 
terested that, in conducting the normal quest for 
profit, they must undermine or corrupt the dem- 
ocratic process. It is up to business leaders to 
prove that such a thesis is wrong—if they hope 
to preserve their freedom. 

It may in fact be true that, in many instances 
and in the short run, corruption pays; but sooner 
or later it will cost heavily. Over time, it will 
lead to the destruction not only of individual 
firms but of capitalism itself as government 
takes control. The survival of private business 
institutions and the values of independence and 
liberty that businessmen cherish thus depends 
not just on the ability of business to earn suf- 
ficient profits, which it does, but also on a 
broader and deeper conception by business of 
the public good. To command significant public 
support, a conservative ideology must provide a 
better defense of limited government than that 
of preserving the economic freedom, privi- 
leges, prerogatives, wealth and power of cor- 
porations and their managers or owners.. 

At any rate, that is my own prediction and 
prescription, colored beyond doubt by my own 
ethical presuppositions. 


b- 


Professional Standards for the Performance of 
the Government Economist 


By Jonn B. HENDERSON * 


No employee of an organization is entirely 
“his own man’’—he is a part of a system, 
whether it be an academic, commercial or gov- 
ernmental system. There are different con- 
straints, and one of the principal ethical ques- 
tions is the individual’s perception of, and 
response to, these constraints. What distin- 
guishes the governmental or the business econ- 
omist from the greater part of academic econo- 
mists is that he occupies a staff role. Thus the 
fortunate few at the best of academic institu- 
tions are more nearly ‘‘their own men,” in that 
professional standards evaluated by peers deter- 
mine the norm of performance, with relatively 
little bureaucratic intervention in that judgment. 

The position of an economist in the federal 
government, however, may differ only in de- 
gree from that of the academic economist. I, for 
one, would certainly not have consented to a 
role that was so defined and circumscribed as to 
make government economists mere creatures of 
the established order of things. But there are 
real constraints, and they depend, to an impor- 
tant extent, on the nature of the position that the 
economist holds. Equally, there are real profes- 
sional obligations. It is my contention that gov- 
ernment economists perform their most effec- 
tive professional work when they speak plainly 
and do not trim their views to suit the presumed 
wishes of those who consult them; in other 
words, when they deliver their best analysis of 
reasonable policy options in fair and compre- 
hensible terms. 

This is easier said than done. There is a great 
diversity of professional positions in the federal 
government. In some cases, the professional 
commitment of economists is strong and is ex- 
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pected to be so; in others, it is not of paramount 
importance even if it is never unimportant. 
Some positions are relatively secure, and others 
are dependent upon the retention of political 
favor. Some organizations encourage freedom 
of expression when the doors are closed, and 
others count upon a rather stiff orthodoxy. At 
any rate, the penalties visited upon the noncon- 
formist are not at all uniform. 

The environment in which the federal gov- 
ernment economist works is always affected in 
some way by the political process. Hence there 
is little room in the federal government for the 
professional economist whose style is utopian 
or dogmatic. The ethical question of how to dis- 
sociate one’s personal experience and prefer- 
ences from one’s analysis is not answerable in 
an absolute way. But the general injunction that 
it is best to be candid and fair—and simple too, 
in order to be understood-—-seems to me to hold 
true for all federal government economists and 
to involve, occasionally, only the kind of risks 
that a professional should face and not dodge. It 
should be said, however, that for those econo- 
mists who arrive in the federal government 
from positions in private business, candor and 
fairness ought to call for their making a very 
serious effort to avoid the continuing promotion 
of a special interest. The public payroll de- 
serves no less service. 

Let me then sketch some of the problems of 
judgment and conduct that are likely to face dif- 
ferent groups of economists in the Federal Civil 
Service. 

The first group, relatively few in number, 
consists of those who hold political appoint- 
ments in the executive branch. It includes not 
only distinguished and visible officeholders, 


. such as the members of the President’s Council 


of Economic Advisers, but a diverse group of 
people, not only economists of course, who are 
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appointed under Schedule C. These people nei- 
ther go through the regular process of civil ser- 
vice recruitment nor enjoy any right of tenure. 
They are therefore dependent upon the Ad- 
ministration, and the expectation rightly exists 
that their views, on economic and other sub- 
jects, should be politically compatible with 
those of the Administration. 

This represents one clear case of economics 
not being, so to speak, in a separate box. It is 
necessary, of course, that these should be peo- 
ple of technical and analytical ability, capable 
of working under acute pressures and of meet- 
ing severe time deadlines. But there are several 
ethical considerations that affect them. For ex- 
ample, how far should they go beyond the range 
of decently objective analysis? To what extent 
should they be not merely drafters of position 
papers, not merely cool advisers, but active ad- 
vocates or even propagandists of their views 
within the Administration? 

I admit that my opinion on these matters is a 
conservative one, with a small c. It is that it is 
prudent, and ethical, for the adviser to stay 
modest, not to underestimate the uncertainties, 
and to commend his analysis rather than to try 
to command its acceptance. Self-confidence on 
the part of the analyst is all very well, but en- 
thusiasm is all too often unprofessional. I am 
not advocating a constant skepticism, but I 
judge that on past evidence those advisers have 
been most effective who have shaped their 
standards by those of the profession at large, 
who have adhered most strongly to the general 
public interest as the professional aim, who 
have taken the long view in an environment 
where the short term frequently offers the great- 
est political appeal and who resist the tempta- 
‘tion, as professional economists, of becoming 
instead amateur politicians. There is, of course, 
a directly ethical answer to those who are 
tempted to become politicians, That is that they 
should try, and see how far they are able to go. 

There is another, extremely difficult, ques- 
tion facing the political appointee. Someone in 
authority will listen to his analysis. It will not 
always be accepted, but, if it is respected, that 
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in itself is enough. If the opposition on other 
grounds, probably political, is overwhelming, 
then the economist should accept it. The ques- 
tion arises, at what point to cry halt. When 
should the professional economist insist upon 
his advocacy at the risk of his being fired? 
When should he decide to quit? 

There is no general rule that can be declared 
on this. But I find it regrettable that resignation 
from public office is so little used these days— 
and not only in the economics profession—as a 
way of making a protest. Yet I can understand 
why it is so. 

One reason is that the economics profession 
has been so little interested in making this de- 
finitive action, of resignation, an easy option. 
The nonacademic economist, on resignation, 
has no easy recourse to joining a partnership. 
But academic economists, spending their sab- 
baticals in office, can at least regard their possi- 
ble premature return to the university as an es- 
cape hatch. Even that is not often used, such is 
the charm of office. 

The second reason for not resigning is, in my 
view, less creditable. It is the self-serving myth 
that to stay in office and to work within the sys- 
tems is a better contribution than to quit in pro- 
test. On small matters.this may be a valid claim, 


` but on larger issues I find it difficult to accept. 


For example, the massive turnaround of domes- 
tic economic policies in August 1971 towards 
wage-price controls was accompanied by little 
or no change in the group of economic advisers. 
In some cases, the economists’ opposition to 
controls of any kind had been so assertively 
stated that it was doubtful that they could con- 
tinue to be sympathetic advisers for their effec- 
tive administration. That seems to me to be a 
case where public confidence in the administra- 
tion of a changed policy called for a changing of 
the guardians of that policy. 

Let me come now to a different, and also rel- 
atively small, group of professional economists 
employed on the payroll of the United States 
Senate or the House of Representatives. They 
too are not appointed in the ordinary process of 
civil service recruitment, and they owe their 


VOL. 67 NO. I 


allegiance to a Senator, to a Congressman, to a 
Committee Chairman or at the least to an ad- 
ministrative assistant or staff director. This is a 
perfectly acceptable political process, compati- 
ble with the uncertainty and terminability of 
elective office. But it tends to discount profes- 
sional excellence and to demand instead a 
steady obedience to political prescriptions. 
This, I believe, is why, until recently, the qual- 
ity of economic advice on Capitol Hill has in 
only a few places been worthy of professional 
recognition. 

It is the exceptions that provide for me the 
greatest encouragement. In the not so distant 
past Senator Douglas, as Chairman of the Joint 
Economic Committee, initiated in 1959 a study 
of Employment Growth and Price Levels that 
was marked by its wide view of the issues, its 
long time range and its thoroughly professional 
quality. The Joint Economic Committee neither 
had nor has legislative oversight. But that study 
contributed, in a significant degree, to the ac- 
ceptance by the Congress of a shift towards 
compensatory fiscal policy in the early 1960’s, 
in much the same way as the professional ad- 
vice of the Council of Economic Advisers had 
promoted a wage-price-productivity rule that 
contributed to a stable recovery. 

Skilled analysis, even when it is broadly ac- 
cepted within the profession, does not have a 
guarantee of immediate approval. It is in this 
context that the federal government economist 
looks for professional support to the relatively 
small group of academic economists who, as 
consultants and expert witnesses, regularly re- 
inforce the process of professional persuasion. 
For the professional within the federal govern- 
ment is most often competing for attention with 
those who are serving political interests. The 
Congressional economist, in particular, is never 


very far away from representations of all kinds: 


by constituent interests, more or less well 
organized. If they are well organized, they are 
called lobbies, seeking the promotion of special 
concems, trying to justify preferential treat- 
ment, and claiming, in the area of taxes, the 
kind of consideration that opponents would call 
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loopholes. How does a professional economist 
cope with such a situation? There is no use in 
merely deploring the existence of lobbies. They 
can be countered and opposed, but they cannot 
be wished away. The economists of the federal 
government have to recognize that lobbying is 
part of the political process and have to place 
their confidence in the thought that the sober 
and fair evaluation of the issues will eventually 
prevail and that the general public will come to 
recognize where the general interest lies. Ulti- 
mately, it is an act of faith that economists’ con- 
tributions to government will be vindicated and 
that economic wrongs will be set to right. 
This means that professional economists, in 
both the executive and legislative branches, 
tend to be the natural, but not always effective, 
adversaries of the special interest lobbies. I 
doubt whether economists in the academic field 
who do not have regular contact with the federal 
government understand how emphatically the 
public interest calls for the defense of unorga- 
nized but vitally interested parties such as the 
consumers, or to what extent the great majority 
of professional economists in the federal gov- 
ernment and the few protagonists of the general 
interest like Allen Ferguson stand as their de- 
fenders. Not all the ‘“‘meetings of merchants,” 
in Adam Smith’s phrase, are reprehensible or 
even preventable, but it is surely true that they 


‘constitute in many cases a ‘‘conspiracy against 


the public.’’ If the lobbies are successful, the 
legislative impact is always plain after the 
event, for example, in the enactment of tax 
favors or. the rejection of federal no-fault in- 
surance. 

On the other hand, the legislative branch in 
recent years has increased the number of econo- 
mists who owe no obligation of party al- 
legiance. The economists of the General Ac- 
counting Office and of the Congressional 
Research Service in the Library of Congress are 
answerable to the entire legislature and not 
merely to the majority or minority. This confers 
a very great potential advantage in terms of pro- 
fessional quality of performance. And the rela- 
tively greater job security of the economists in 
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these agencies, as compared with their counter- 
parts on the Senate or House payrolls, ought to 
be associated with a more highly professional 
product. 

Yet perhaps the most valuable development 
that has occurred in the legislative branch in the 
past few years has been in the profes- 
sionalization of the Congressional budget pro- 
cess. While the Congressional Budget Office 
(CBO) is primarily and directly answerable to 
the two Budget Committees which are, of 
course, political bodies organized by the major- 
ity party, the professional quality and even- 
handedness of the CBO product is such as to 
meet fully the ethical demands of the profession 
and to provide, as it should, the starting point of 
a political discussion. Nothing in the way of 
policy decision is prejudged by the analyses of 
the agency. But the opportunity thus offered to 

‘the Congress to address the fiscal situation as a 
whole is something that I regard as immensely 
valuable for the development of legislative ini- 
tiative, and, for that reason, as making a con- 
tribution of the highest professional quality. 

So far, I have not mentioned the great major- 
ity of economists in the federal government. 
These are the career civil servants in the execu- 
tive departments, and they comprise a great va- 


riety of people who call themselves economists. 


These people have been appointed by the com- 
petitive process and they are thereafter assured, 
if they so desire it, a security of position that 
is substantially better than in most of the pri- 
vate sector. 

What are their problems, and what are their 
ethical obligations? First, it must be accepted 
that they are the staff of an established order 
and that whatever initiatives they invoke—and 
they are limited—must be subject to political 
constraints. In the executive departments, 
which can be regarded as representative of 
broad constituent interests—commerce, labor, 
transportation, agriculture and the like—the 
economists of each department are virtually 
required to shape their attitudes according to 
departmental style—a situation that is very 
closely comparable to that of corporate or bank 
economists. If that is so, and the security of 
their position depends upon their adherence to a 
sectoral orthodoxy, then there seems to be, in 


FEBRUARY 1977 


this, the making of an entrenched bureaucracy. 
Is it really so? I cannot deny it categorically. 
And yet I believe that the professional quality of 
the economists in the executive branch is such 
that they are more vigilant in the public interest 
and more sensible of the need for farsightedness 
than some of the more cynical commentators 
would allege. 

I am aware that this estimate of the perfor- 
mance of the average economist of the federal 
civil service is more complimentary than the 
commonly accepted image. But I ask you to ac- 
cept the thought that ethical, professional and 
meritorious performance by the federal govern- 
ment employee is not measured by intellectual 
brilliance nor by zeal, but by clarity, modera- 
tion and balance. A civil servant will be effec- 
tive to the extent that his views are accepted as 
having professional authority, and that will al- 
most never be achieved by dazzling the people 
who are being advised. Furthermore, there is 
always the doubt about where the public interest 
truly lies. I am impressed by the validity of the 


‘statement of the late Kermit Gordon quoted by 


Leslie Gelb in his affectionate obituary: ‘“Men 
possessed of strong analytical powers—men of 
goodwill, disinterested men—will often define 
differently the public interest in a particular 
problem.’’! I believe that that situation occurs, 
more often than most people recognize, within 
the executive branch. 

And so I think that, mercifully, the focus of 
the ethical issue for the career civil servant has 
shifted away from the question that Leonard 
Silk addressed so eloquently in his paper, 
“‘Truth vs. Partisan Political Purpose,’’ before 
the American Economic Association almost 
five years ago. At that time, it was not merely 
the entitlement of professional economists 
within the federal government to provide objec- 
tive analyses that was under assault, but the ve- 
racity of official statistics. In these circum- 
stances, a vigilant press is essential, for the civil 
servant himself cannot provide his own dė- 
fense. And it will always be in the interest of an 
open society to have the performance of politi- 
cians and professionals alike subjected to re- 


‘New York Times, June 23, 1976. 
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view and commentary by the press. In the past 
two years, by contrast with that earlier time, 
there have been relatively few occasions when 
the career civil servant has had his evaluations 
of statistical evidence second-guessed by a vari- 
ety of political interpreters. But the line be- 
tween analysis and political interpretation is not 
easily drawn, even if there is no longer such an 
acute dilemma between telling the statistical 
story as it is, and offending the political powers 
in so doing. 

On the other hand, I believe that the federal 
government economist’s attitude towards the 
development of programs that involve the 
spending of money and the employment of civil 
servants poses an ethical issue that is just as 
acute now as it has been in the past. 

The progress of a program through the 
bureaucracy is almost predictable in general 
terms. A new need is perceived. The means of 
achieving it are debated, and one alternative is 
chosen, eventually with political assent. This is 
the expression, however imperfect, of the pub- 
lic interest, and the staff people, including the 
economists, are expected to go along. Most of 
them do, willingly, as contributors to the origi- 
nal concept. 

But what happens when something is amiss? 
When the economist fundamentally disagrees 
with the aim of the program? When it appears 
that the primary result is that the bureaucratic 
managers are justifying and defending their ex- 
isting positions, instead of devoting resources 
to the purpose of the program? It is obvious that 
some provision has to be made for administra- 
tive expenses and for the recording of perfor- 
mance. But at what stage does that expense come 
to be devoted to the defense of the existing 
order? Does the bureaucracy perpetuate its exis- 
tence in this way? And what cost does this im- 
pose in terms of professional performance? 

I wish I could give an unqualified denial that 
bureaucracy is wasteful. I cannot. But, whether 
he is aware of it or not, the permanent civil ser- 
vant usually becomes involved in the spirit of 
the organization, much as the corporate econo- 
mist, the bank economist, or any other commit- 
b- ted employee. 

í Yet it is impossible to ask that a career civil 
servant should react to bureaucratic delays or 
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inefficiencies or wastefulness or errors by quit- 
ting the service. What then is proper? If the 
dissent within the organization is apparently 
manageable, let him (or her) take it as far as ad- 
vocacy, behind closed doors, can manage. If it 
is effective, so be it. If it is not, then let him (or 
her) find, quietly, and probably slowly, another 
place and another program. 

What this leads to is the thought that the 
diversity of the federal government is its saving 
grace. The sensitive and moderate economist, 
who does not aspire to executive power, is not, 
in most cases, going to find that his situation is 
intolerable. He has to regard himself as being in 
the role of an expert adviser. 

It is, however, usually possible for a staff 
economist to stay within the bounds of eco- 
nomic analysis and interpretation, and yet exer- 
cise the power of persuasion in the choice of al- 
ternatives. If he refrains from claiming the role 
of policy maker, I see no reason for his not urg- 
ing the adoption of ideas that he approves. 

Nevertheless all economists in professional 
positions in the federal government should ac- 
cept the view that representative government 
assigns responsibility for decision-making to 
elected officials and that unelected advisers are 
subordinates. Hence the economist’s profes- 
sional contribution can be well made even if it 
is not accepted, for the economics profession 
has no natural monopoly on the offering of ad- 
vice. 

On the contrary, the rule of public morality 
that seems particularly applicable to the United 
States is that all opinions should have a hearing 
and that professionals should have no special 
privilege. Hence the key to professional effec- 
tiveness is the ability to explain matters more 
persuasively. For the federal government econ- 
omist, it means that ethical performance and 
plain speaking are closely related to one an- 
other. 
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ENVIRONMENTAL PROBLEMS 


Environment, Health, and 
Economics— The Case of Cancer 


By ALLEN V. KNEESE AND WILLIAM D. SCHULZE* 


It is becoming recognized in the United States 
that nutrition in the broadest sense, that is, all 
substances that are ingested, is a very important 
factor in health, perhaps the most important over 
which man has.any control. To some extent this 
insight results from observation of relations be- 
tween geochemistry and health.’ For example, 
the relationship between iodine deficiency and 
endemic goiter has been recognized for many 
years. Similarly the relationships between iron 
deficiency and anemia and between flouride 
deficiency and dental caries are well known. 
Others include zinc deficiency and dwarf- 
ism, and lithium deficiency and mental dis- 
orders. As such relationships become better 
understood, large opportunities to improve 
health through preventive measures become 
available. It is most unforcunate that medical re- 
search has devoted itself almost entirely to 
“‘cures”’ rather than understanding the etiology 
of disease. 

Even more urgent perhaps than under- 
standing how natural geochemistry influences 
health and disease is finding out how human 
interventions in the chemistry of the environ- 
ment are related to disease. There are many 
such effects possible and a number have 
occurred on a relatively large scale. Dramatic 
instances of heavy metal poisoning have hap- 
pened, most notably in Japan. A number of 
combustion products discharged to the atmo- 
sphere from stationary and mobile sources are 
implicated in lung disease. But the suspected 
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relationships between environmental contam- 
ination and cancer are currently receiving the 
most attention because in many ways that is our 
most important disease. 

Cancer incidence has been rising at an average 
rate of approximately | percent a year for some 
time. Heart disease is still the largest killer, 
accounting for about 40 percent of total deaths 
in 1975 according to the National Center for 
Health Statistics. Bui the death rate from heart 
disease went down while cancer deaths, about 
20 percent of the total, went up more .than 
2 percent in 1975. Contrary to the impression 
which might be gained from some of the more 
dramatic stories in the press, the long term rise 
has been dominated by only one form of this 
disease, lung cancer. 

Since 1930 lung cancer has been rising 
steadily for both men and women but much 
more rapidly for the former. The recent upturn 
in lung cancer rates for women reflects the 
delayed (relative to men) popularity of cigarette 
smoking among women. Thus, the increase in 
female smoking in the 1930’s and 1940’s may 
shortly cause a dramatic increase in female lung 
cancer rates. Stomach cancer has been trending 
pretty steadily downward, although quite re- 
cently cancers of the digestive tract have shown 
an increase and the others have been constant. 
The increase in lung cancer appears, as men- 
tioned, to be strongly related to smoking. Lest 
one feel complacent about the situation, how- 


-ever (all we have to do is stop smoking and 


anyway smoking is voluntary, one might say), 
one should recall three sets of facts. First, the 
cancer rate is high in the United States, account- 
ing for a large portion of mortality, and death 
from cancer is often especially painful. Second, - 


¥ 
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cancer is now widely recognized as being, at 
least mostly, perhaps entirely, environmentally 
induced with a latency period between 15 and 
40 years. Third, because of this long lag we 
have not yet seen the effects, whatever they 
may be, of the massive introduction of chem- 
icals into the environment and into work places, 
which followed World War II. 

On the last point the Council on Environ- 
mental Quality concluded, ‘‘About two million 
chemical compounds are known, and each year 
thousands more are discovered by the U.S. 
chemical industry and hundreds are introduced 
commercially. We know very little about the 
possible health consequences of these new 
compounds. Many are not toxic, but the sheer 
number of chemical compounds, the diversity of 
their use, and the adverse effects already en- 
countered from some make it increasingly 
probable that chemical contaminants in our 
environment have become a significant deter- 
minant of human health and life expectancy.’*? 

The evidence that cancer is environmentally 
induced is at this point largely circumstantial. 
The regional pattern of cancer mortality is sug- 
gestive. For total cancer in males one sees in the 
cancer atlas that in general high rates are found 
in the larger cities with particularly heavy con- 
centrations in the Northeast and the lower 
Mississippi Valley. If the rates of cancer every- 
where could be reduced to the lowest ones 
actually experienced anywhere, cancer mortality 
would drop by about 90 percent. We badly need 
to understand the mechanisms involved and the 
costs and benefits of preventative approaches 
to the problem. We will discuss one study which 
tries to provide such information a little later. 

Since the right basic approach to cancer 
appears to be prevention, although we also need 
to learn how to treat it better, the heavy orien- 
tation of medical research toward ‘‘cures’’ is 
misplaced. Furthermore, the massive research 
in recent years has not even resulted in much 


*See Environmental Quality, The Sixth Annual Report 
of the Council on Environmental Quality, USGPO, 
Dec. 1975, p. vii. 
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improvement in survival rates. The greatest 
improvement in these rates occurred in the 
1940’s and 1950’s probably because of ad- 
vances in detection, treatment, and surgical 
technique. Since the 1950’s three-year survival 
rates have shown little change. Our national 
cancer research program badly needs reorienta- 
tion. A large proportion of the money spent on 
it so far has been wasted. 


I. Some Implications for Economics 


Having criticized the orientation of medical 
research, we must hasten to add that research 
results in the area of health economics in gen- 
eral and cancer in particular are also rather 
meager. This is mostly because of lack of 
attention to these problems by economists. 
The profession never seems to tire of investigat- 
ing the term structure of interest rates while 
being oblivious to enormous social problems 
to which the economist’s skills could be con- 
structively applied. 

Nevertheless a good deal has been accom- 
plished in environmental economics and the 
field is active.” But the study of cancer 
presents particularly difficult problems for 
economic analysis. The long latency period of 
the disease means that it is extremely difficult 
to link cause and effect. Further, the combina- 
tion of this delayed effect and the fact that the 
probability of contracting cancer when exposed 
to a carcinogenic substance appears to be (prob- 
ably linearly) cumulative over time means that 
any optimization approach to the problem 
must be dynamic. 

The quantitative economic models which 
have been developed to analyze environ- 
mental problems have in general been either 
Static, steady state, types, or if time dependent 
have been deterministic and incapable of 
handling cumulative phenomena. There has 
been at least one application of an optimum 
control model to cancer which recognizes both 


3The high quality articles in the Journal of Environ- 
mental Economics and Management reflect this. Also there 
is a steady stream of books being published in this field. 
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the latency and cumulative risk aspects, but such 
models have, so far, not lent themselves well 
to quantification. The theoretical conclusion of 
this model is that if the carcinogen has a positive 
value to those ingesting it, itis optimal to control 
exposure to it more at younger ages and less at 
older ages. This is an interesting but not very 
surprising conclusion (Reza Pazand 1976). 
However, there also are some more empirical 
studies which are needed (and some of which are 
underway). We will consider these under the 
categories of cost studies and damage studies. 

We know very little about the costs of con- 
trolling carcinogens in the environment. In the 
United States the main element in the problem, 
aside from smoking, appears to be the explosion 
in the manufacture and use of chemicals. Very 
few of these have ever been tested for carcino- 
genesis. Each year there may be about 6,000 
new substances to which humans are exposed. 
There are already about 1,500 which are sus- 
pected to be carcinogenic. One’ reason that so 
few substances have been tested is that an animal 
test worth anything at all costs about $150,000. 
Another is that the burden of proof has been on 
the government to show that a given substance 
is a cancer agent rather than on the marketer to 
show that it is not. It appears that the cost of 
screening is likely to go down drastically be- 
cause of the availability of a new testing pro- 
cedure. This opens a new opportunity for 
economic research and policy formation which 
we will suggest shortly. 

The new procedure is called the Ames test 
and uses a particular single cell bacterium. One 
billion bacteria are used in the test, which costs 
only about $500 per substance. The test actually 
identifies mutagenesis, which is thought to be 
related to cancer.‘ In one experiment 174 sub- 
stances thought on other grounds to be cancer 
inducing in humans were tested and the Ames 
test identified 156 as carcinogens. Thus 90 
percent of the suspected carcinogens were iden- 
tified as such by the test. Of 46 common bio- 


4A discussion of this and related tests can be found in 
Science, June 18, 1976, p. 1215. 
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chemicals believed not to be carcinogenic none 
was identified as such by the Ames test. In 
addition, the test can identify carcinogens on a 
very broad scale. Thus a chemical which might 
induce cancer in even several tens of thousands 
of Americans could never be identified by any 
feasible animal tests. The colonies of test 
animals would simply have to be too large. Since 
the Ames test uses a billion subjects it can 
identify such a chemical. 

An interesting and useful piece of biological- 
economic research would be to take all the 
chemicals introduced in a given year that might 
possibly be regarded as carcinogens and screen 
them using the Ames test. Even if all 6,000 were 
tested this would only cost about $3,000,000, a 
tiny fraction of what the researchers at the 
National Institute of Health spend chasing 
apparently nonexisting viruses. Probably only 
a fraction of the 6,000 would need to be tested. 
The subset which is found to be under sus- 
picion should then be analyzed from an eco- 
nomic standpoint. The question would be how 
many of them are really of major economic 
value which justify subjecting the society to 
some risk. Our hypothesis is that nearly all of 
them would be found to be of quite marginal 
value. It appears probable that the chemical 
companies are engaging vigorously in product 
differentiation. If this biological-economic 
experiment proved successful a new approach to 
control of carcinogenic chemicals could be built 
on it. i 

Under this approach any one who proposed to 
market a new chemical would be required to 
subject it to the Ames test. If this test indicated 
carcinogenicity at any level the potential 
marketer would be required to prepare an 
economic impact statement on the material. 
This statement would have to indicate what 
functions the chemical performs, how valuable 
these functions are, what substitutes exist for it 
and data on the performance and costs of these 
substitutes. These statements should accompany 
the application for marketing the chemicals. It 
is economically illogical to treat, in the regu- 
latory process, each chemical as though it had 
equal value to the society, as is done now. In 
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addition the burden of proof should clearly be 
on the marketer to bear any costs of damage 
which the chemical might ultimately cause. 
These policy changes might greatly reduce the 
number of chemicals brought on the market each 
year. But if our hypothesis is correct the social 
cost of this protection would be small. 

But this is not to say that protecting against 
carcinogens will always be cheap. Fairly 
ordinary, well established, and widely dis- 
tributed chemicals have been found to be 
carcinogens—this includes polyvinylchlorides 
and vinyl chloride to name a few. 

In this connection nitrogenous compounds 
are a particularly interesting example. Nitro- 
samines, which are readily formed in the body 
from nitrites and secondary amines, are under 
severe suspicion as ‘cancer agents. Many nitro- 
samines are powerful carcinogens to animals 
even at low concentrations. Nitrates and nitrites 
are used as additives and preservative agents in 
the food industry. They prevent bacteria growth 
and preserve the color of meats and meat 
products. One reason they are under suspicion 
is because of observed high rates of stomach 
cancer in countries where much preserved meat 
is eaten. Nitrosamines have been shown to 
cause cancer in many other parts of the body too. 

There are also environmental sources of 
nitrogenous compounds. In some locations the 
level of nitrates in drinking water is high, and 
nitrogen oxides are emitted in very large 
amounts from the stacks of power plants and 
automobile exhaust pipes. The mechanisms 
whereby nitrogen compounds are converted into 
nitrosamines is not very well understood but 
precursors such as nitrates have been converted 
into nitrosamines in the digestive tracts of test 
animals. 

In connection with a study of nitrogen com- 
pounds being conducted by the National Re- 
search Council, members of the Resources 
Economics Group at the University of New 
Mexico have conducted a study of possible 
damages resulting from cancer induced by the 
ingestion of nitrogen compounds and other 
environmental factors (Pezand, forthcoming). 
To determine such damages, two relationships 
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must be known. First, one must understand the 
relationship between the occurrence of nitro- 
genous and other carcinogenic compounds in the 
environment and the occurrence of cancer. 
Secondly, one must know something about the 
value of the lives lost due to the induced cancers. 

A little about the etiology of nitrosamine 
induced cancer was said earlier. Econometric 
techniques were used to test hypotheses con- 
cerning the occurrence of nitrogenous and other 
compounds in the environment and cancer, 
Notable features of this study are that it included 
numerous suspected explanatory variables 
simultaneously in an effort both to achieve a 
fully specified equation and to include some 
measure of the total body burden. It also in- 
cluded lagged explanatory variables to account 
for the long latency period of cancer, and it 
accounts for the effect of population mobility on 
observed cancer mortality rates for cities used 
in the analysis. As usual, data problems were 
severe. Constructing the data set was the most 
trying part of the research, especially obtaining 
the historical data for the lagged variables re- 
flecting exposure to nitrogenous compounds. 
It is of great interest to note, however, that some 
of these variables were not significant when 
introduced into the estimating equation at their 
current values but were highly significant when 
lagged sixteen years to reflect the latency period 
of cancer (sixteen years was the longest lag 
possible with the data set). 

The dependent variables, expressed in terms 
of deaths per 1,000 of population, are 1972 
mortality rates for cancers of the: 1) digestive 
system, 2) respiratory system, 3) breast, 4) gen- 
ital organs, and 5) urinary system; and mortality 
rates for: 6) leukemia, 7) all other cancers, 
8) all cancers, and 9) total mortality. The 
independent variables used fall into four cate- 
gories: socioeconomic, air quality, water 
quality, and life style. It was possible to con- 
struct the full data set for 60 cities. 

Complete regression results are presented in 
Table 1, which summarizes results of the study 
noted above and shows the significance of 
variables which were correlated with the occur- 
rence of cancer. The beef consumption, pork 
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a. 
TABLE -ENVIRONMENTAL FACTORS IN CANCER MORTALITY 
(mortality in deaths per thousand) 
Independent Variables Linear Regression Equations? Estimated Coefficients with r- Values in Parentheses” 
All Atl Other 
Name Mean Units Mortality Cancers Digestive Respiratory Breast Genital Urinary Leukemia Cancers 
% Change in ~ 048 0033 —.0027 ~ 0012 
Population (1960-1970) ~~ (2.02) (-1.16) (-3.13} (~2,46) 
Median Age of Ga 52 104 024 025 01 ol 0059 026 
Population (1970) (3.38) (7.25) (4.20) (6.65) (4.35) (3.06) (4.95) (5.49) 
% Nonwhite of N ` 000086 ,000054 ~,00002 ~ .00008 
1970 Population (1.37) (1.27) (1,08) (1.09) 
1969 Mean Family — 000003 ~ 0000012 —.000001 
Income Tolpet (-1.2) (-1.8) (~1.76) 
1959 Per Capita 1.4 Lb/Person/ ~Z,86 039 034 
Beef Consumption Week (1.34) (1.79) (1.66) 
1959 Per Capita 1.09 Lb/Person/ 68 18 108 204 4079 22 
Pork Consumption Week (2.36) (1.89) (1.83) (2.99) (2.61) (2.06) 
1956 Per Capita 110.0 Packs/ 002 -00074 00085 
Cigarette Consumption Person/Year (2.85) (1.33) (2.31) 
NO, (in the air) 1.15 -18 
Micrograms/m* (2,05) 
SO, (in the air) 43.04 =~ 00008 0003 
Micrograms/m* (~ 1.73) (1.90) 
Ammonium (in .07 .02 .032 
the air) S9 PPM (2.89) (3.01) (3.42) 
Suspended 114.8 00062 00046 -00035 
Particulate Micrograms/m* (1.48) (1.63) (1.45) 
Sulfate (air) 10.79 ~~ 0057 Ol 
Micrograms/m? {-3.03) (1.54) 
Beta 2 9.25 057 
Radioactivity pCi (2.14) (173) 
UV Radiation 18.79 O52 O61 
Microwatts/cm? (2.26) (1.49) 
Nitrate in 2.45 PPM AS 0023 
Drinking Water (1.67) (1.56) 
Constant -3I —1.82 —.436 —.599 —.32 -31 019 -22 —.64 
R? 38 Tt 63 5B 41 45 09 AS 63 
SSR 367.7 2.902 5464 2439 095 1733 044 019 .2619 
DF 53 54 55 53 52 56 57 46 46' 


‘Independent variables with t-values below 1.0 excluded from final estimated forms. 








Significance level: 85%: 1.04 < t < 1.28; 90%: 1.28 = t = 1.68; 95%: 1.68 = t = 2.33; 99%: 2.33 = t (one tailed z test) 


consumption, and smoking variables were 
lagged. Unfortunately data did not permit lag- 
ging the other environmental variables. The 
usual caution must be stated that these are 
merely statistical relationships and cannot con- 
clusively demonstrate cause and effect. Still, 
the variables were carefully chosen and a 
number of strong partial correlations are evident. 
Beef consumption, pork consumption, cigarette 
smoking, and ammonium in the atmosphere 
exhibit strong positive correlations with a 
number of types of cancer, and all involve the 
ingestion of either nitrosamines or their pre- 
cursors. Several carcinogenic nitrosamines have 


been found in tobacco smoke. Meat in gen- 
eral is high in nitrates, and pork especially so 
because of the way it is processed.* Pork 
consumption shows an especially strong rela- 
tionship with several types of cancer. Both 
ultraviolet radiation and beta radioactivity are 
also shown to be significantly correlated with 


cancer mortality. 
How does one convert these findings into 
damages, assuming that they do reflect real 


5The picture is clouded somewhat by the use of other 
additives in cattle feeds and certain meat products. 
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relationships? One necessary ingredient is an 
estimate of the value of life. One measure that 
has often been used as reflecting the value of 
life is the present value of lost earnings. This 
measure can perhaps be regarded as an extreme 
lower bound of the correct value, but it is so far 
off the mark that it cannot be considered very 
useful. It accords no value to the lives of house- 
wives or old people, whereas an employed per- 
son may regard the value of the life of a spouse 
or parent as being fully as high as his own. We 
want in fact to know either how much a person 
would have to be compensated in order to accept 
a small increase in the probability of untimely 
death or how much he would be willing to pay 
not to be subjected to it, depending on the 
situation. 

In a recent paper Richard Thaler and S. Rosen 
have provided some evidence on an equilibrium 
market measure of risk, valid for smell increases 
in risk. By using regression analysis and infor- 
mation on the riskiness of various jobs they 
found that jobs with an extra risk of mortality 
of .001 pay $260 more per year. Since this 
level of increased risk implies that one man 
extra out of a thousand would die each year in 
the riskier job and since each one of the thousand 
must be paid the extra $260 this implies that the 
total premium paid Zor the life lost is $260,000 
(Thaler and Rosen, p. 36). If one takes this as 
a first approximation it is possible to combine 
this result with information from the regressions 
reported earlier to come to some preliminary 
estimates of damages associated with car- 
cinogens in the environment. Before proceed- 
ing to do this, however, it should be noted that 
the Thaler and Rosen figures are probably 
seriously biased downward. First it is not un- 
reasonable to suppase that persons who accept 
risky jobs are less risk averse than the general 
population. Second, observation suggests ‘that 
people in general are much more willing to 
take risks voluntarily than to have them im- 
posed externally, consistent with the concepts of 
equivalent and compensating variation. This 
difference as well as the variation of either 
measure with changes in the probability of 
death is excluded from the Thaler and Rosen 
study. Environmental carcinogens fall at least 
partly into the involuntary category. Finally 
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cancer is frequently a particularly slow, painful 
and unpleasant way to die, and the Thaler- 
Rosen calculation takes account of neither these 
effects on the suffering individual nor the ex- 
ternal effects on other parties. 

But let us accept Thaler and Rosen’s figure 
as an acceptable first approximation of a value 
of the risk of death for small changes in that 
risk. In the regression equations relating various 
kinds of possible sources of carcinogens, the 
coefficients of the variables multiplied by the 
mean values of those variables give the prob- 
ability that a typical individual (in the urban 
population) will contract some form of cancer. 
This figure can be multiplied by the Thaler- 
Rosen estimate of the value of life to get a 
valuation of the risk to the individual. This in 
turn may be multiplied by the urban popula- 
tion (150 million) to get the total valuation of 
the risk. A similar procedure can be followed 
with respect to the other variables. When 
these calculations are performed for each of the 
variables where nitrogenous or other environ- 
mental factors may be involved and where the 
level of significance is at least 95 percent, it is 
found, as shown in Table 2, that damages 
associated with beef consumption are about 
4 billion dollars per year, with pork consump- 
tion over 30 billion, with cigarette smoking 
about 12 billion, and with ammonium about 
2 billion. Total damages from all sources are 
about 53 billion dollars per year. The full study 
reports many additional calculations pertinent to 
particular cancers. But these examples serve to 
illustrate the technique and the results. They 
suggest that we are dealing with large mag- 
nitudes indeed. 


Il. Concluding Comments 

Fortunately the importance of cancer preven- 
tion is getting increased attention in the research 
and public policy community. One element in 
such prevention, perhaps the chief one, is 
avoiding the insertion of carcinogens into the 
environment. In some cases this can be done at 
low cost. In other cases the cost may be very 
heavy. 

It appears that new testing techniques will 
permit complete screening of new chemicals for 
carcinogenesis. It will probably be possible to 


332 AMERICAN ECONOMIC ASSOCIATION 


FEBRUARY 1977 


TABLE 2—SUSPECTED DAMAGES FROM ENVIRONMENTAL FACTORS WHEN SIGNIFICANCE OF RELATIONSHIP IS AT LEAST 95% 





Canzer Mortality 


Environmental 


Factors Digestive Respiratory Breast Genital Urinary Leukemia Cancers 





Beef 039 034 


Consumption 


Pork : ~ r .079 


Consumption 
Cigarette 
SO; 
Ammonium 
Radioactivity 
TOTAL 


detect potential carcinogens where the prob- 
ability of causing cancer is quite low. It may 
not be desirable (optimal) to reduce this risk to 
zero, as the Delaney Amendment requires. New 
substances should be subjected to an explicit 
economic analysis as well as a test for carcino- 
genic properties. To treat all new chemicals as 
though they were of equal value as is presently 
done is not eċonomically rational. 

As we become more aware of the complexity 
and subtlety of the processes leading to cancer, 
and of its environmental origins, it becomes 
necessary to devise new techniques and method- 
ologies for understanding these phenomena. 
Econometric techniques can make an important 
contribution, but the effectiveness of their 
application is severely limited by data problems. 
In view of the magnitudes of damages appar- 
ently resulting from cancer mortality, it would 
be socially worthwhile to expend large amounts 
of funds to improve the data base. 

Economic analysis can provide defensible, 
lower limit estimates of damages if the risk is 
understood. But work on health damages by 





All Total Mean f Death/1000 Death for Suspected 
Other Cancer | x ee) = ( per Urban Damages 


Mortality y, Population Population ($10) 
15,330 
129,330 
47,850 
1,935 


8,970 
2,301 


economists is still in its early stages and is an 
important area for further work in the develop- 
ing field of environmental economics. 
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Incidence of the Benefits and Costs 
of Environmental Programs 


By ROBERT DORFMAN* 


This paper is concerned with the distribution 
among segments of the population of the benefits 
and costs of programs for protecting the environ- 
ment. The matter is important from several 
points of view, including political viability and 
simple equity as expressed, for instance in Knut 
Wicksell’s principle of just taxation. The paper 
consists of two parts. In the first we present 
some indications of how the benefits and costs 
of the current program impinge on different seg- 
ments of the population classified by income 
level. In the second part we urge that the distri- 
bution of benefits and costs be taken into ac- 
count in selecting and designing programs, and 
offer a suggestion for doing this. 

Table 1 is a reminder of the magnitudes in- 
volved, which are far from negligible. It pre- 
sents Department of Commerce estimates of the 
cash flows incurred for pollution control and 
abatement in 1972, divided according to the 


TABLE -POLLUTION CONTROL EXPENDITURES 
UNITED STATES, 1972 





($ billion) 
Current Capital 

Sector Account Account Total 
Households? 2.0 a 3.0 
Business 4.1 4.0 8.2 

Government 
Federal 9 9 
State and local 2.1 2.1 
Government enterprises 1.1 3.5 4.6 
Total 10.2 8.4 18.8 





Note: The federal pollution abatement program was in only 
partial operation in 1972. 
Source: Council on Environmental Quality, Sixth Annual 
Report, Dec. 1975, p. 526. 

"Including increased cost of home operation. 


*Harvard University. 
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broad sector on which the costs fall initially. It . 
should be read with the understanding that 
several major components of the Federal pollu- 
tion control program were just getting under way 
in that year. : E 

The total outlays in 1972 amounted to about 
$19 billion. Nearly half consisted of costs im- 
posed on business enterprises by various en- 
vironmental protection regulations, more than 
two-thirds if government enterprises be included 
along with private businesses. The remaining 
third was divided about equally between costs 
imposed directly on households and expendi- 
tures of governments of all levels. It is antici- 
pated that for the next ten years at least the level 
of expenditure will be maintained at about the 
level indicated for 1972. 

All the costs, whatever their point of initial 
impact, are defrayed ultimately by households. 
The governmental expenditures are transmitted 
by increases in taxes and by reductions in 
governmental services of other sorts. Business 
expenditures are shifted to households primarily 
by increases in prices. Both of these processes 
for shifting the burden from the initial point of 
impact to the ultimate payer are very compli- 
cated. The requisite analyses have been made by 
the Public Interest Economics Center working 
under contract with the Environmental Pro- 
tection Agency. Our interest now is not in the 
technique of estimating ultimate incidence, 
which is intricate and requires a number of 
questionable simplifying assumptions, but in 
the results, some of which are shown in Figure 1. 
This figure shows the cost to households of 
different income categories imposed by the 
pollution control programs operative in three 
years, 1972, the current year, and 1980. The 
cost is measured as a percentage of family in- 
come, A perfectly neutral sharing of the burden 
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1976 


1980 
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Family income (1972 §1000) 


Ficure 1. Cost of POLLUTION CONTROL PROGRAM, SELECTED YEARS, AS PERCENT OF FAMILY INCOME 


Source: Public Interest Economics Center 


would be represented on the graph by a straight 
horizontal line. The sharing in 1972 was es- 
sentially neutral. In 1976, however, and es- 
pecially in 1980 the distribution of the burden is 
distinctly regressive. 

Figure 2 gives some insight into how this 
comes about. It shows, for 1976, the ultimate 
incidence of the costs borne initially by govern- 
ments and industries and also the incidence of 
the costs of the mobile sources or automobile 
program, which is the major component of the 
costs borne by households from the outset. The 
costs of the mobile sources program are seen to 
be strongly regressive, and the costs borne 
initially by industries are almost as regressive. 
It is unfortunate that the data do not divide the 
costs attributed to government expenditures ac- 
cording to whether those expenditures are made 
by the Federal or by state and local govern- 
ments. The total shown has a progressive im- 
pact. If the division were made it would show 


even more progressiveness for Federal expendi- 
tures and either neutrality or some regressive- 
ness for the expenditures of state and local 
governments. 

The benefits of pollution control programs are 
even more difficult to estimate either in toto or 
as distributed among segments of the popula- 
tion. We do not have to review here the diversity 
of the benefits of those programs, the diffi- 
culties of estimating their magnitudes, or the 
obscurity of their values to different segments of 
the population. All available estimates are 
open to serious question. For our purposes the 
most appropriate and inclusive estimates appear 
to be ones derivable from some surveys made by 
the Gallup Organization on behalf of the Na- 
tional Wildlife Federation, which has provided 
the survey results to us. In 1969 the National 
Wildlife Federation survey of public opinion - 
about environmental matters included the 
following question: ‘‘Would you be willing to 
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FIGURE 2. COMPONENTS OF Cost OF POLLUTION CONTROL PROGRAM, 1976, AS PERCENT OF FAMILY INCOME 
Source: Public Interest Economics Center 
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FIGURE 3. ASSERTED WILLINGNESS TO PAY FOR ENVIRONMENTAL CLEANUP, 1969 SURVEY 


Source: National Wildlife Federation and interpolated data 
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accept a $X per year increase in your family’s 
total expenses for the cleanup of the natural 
environment?’’ The question was asked for X = 
$20, $50, $100, and $200. The tabulations avail- 
able show the percent willing at all four levels for 
the survey population as a whole, and the per- 
cent willing to pay $20 and $200 for three 
income ranges. 

Figure 3 shows the results. The little circles 
show the observed percentages for the three 
income levels, the asterisks show the observed 
responses for the national sample as a whole. 
For no reason that we can discern the national 
data lie precisely on the following curve: 


Percent willing = 98 — 14.3 In p. 


This formula is shown as the middle curve in 
the figure and can be interpreted as a demand 
curve since it shows the proportion of the popu- 
lation that alleges that it would be willing to 
purchase a commodity called ‘‘clean natural 
environment’’ at various prices if it could do so 
as a matter of individual choice. According to 
this formula if the clean environment commod- 
ity were essentially free 98 percent of the popu- 
lation would buy it, and virtually no one would 
buy it at a price greater than $900 a year. The 
demand curves shown for the three income 
levels were calculated by assuming that they all 
. had the same functional form and slope coeffi- 
cient but different intercepts. The pooled sample 
curve lies so close to the curve for the middle 
income bracket that it is not feasible to show it 
separately. The main conclusion to be drawn is 
the unsurprising one that clean environment is a 
superior good and that at any stated price more 
people at higher income levels are willing to buy 
it than at lower incomes. 

A similar question was asked in a survey two 
years later. Then respondents were asked how 
great a tax increase they would accept will- 
ingly to finance improvement in our natural 
surroundings. The responses are shown in 
Figure 4. The main impression is the: same as 
that given by the earlier survey, but no simple 
family of curves could be found to represent the 
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FIGURE 4. ASSERTED WILLINGNESS TO PAY TAXES FOR 
ENVIRONMENTAL IMPROVEMENT, 1971 SURVEY 


Source: National Wildlife Federation 


results. For that reason, and because the ques- 
tion asked in the earlier survey was more in- 
clusive, we have used the 1969 data in our 
analysis. 

Thus far we have seen estimates of the costs 
and the benefits of the national pollution control 
programs distributed by income classes. Now 
we wish to bring the two estimates together, 
but before doing so we should make it clear that 
we do not regard the computations to come as 
having any high degree of reliability. They are 
perhaps suggestive but certainly untrustworthy. 
Starting with the willingness to pay data for 
1969 we can calculate the area under each of the 
‘‘demand curves” and from that compute the 
average willingness to pay for families in the 
corresponding income bracket. The Public 
Interest Economic Center estimates, with the 
help of some interpolation, provide directly 
estimates of the average costs per family in each 
income bracket. These two sets of estimates 
are compared in Table 2 for the 1976 level of 
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TABLE 2~~INCIDENCE OF BENEFITS AND COSTS OF 
POLLUTION CONTROL PROGRAM, 1976 
(Current dollars) 


() (2) (3) 4 
Income Average Average Excess Burden 
Class Willingness Cost Share Per Family 

to Pay Per Family 
Per Family 
>$5,710 $ 60 $121 $ 61 
$5,710 
—$11,410 214 205 -9 
<$11,410 608 549 —59 





Sources: Col. (2): Computed from demand curves fitted to 
National Wildlife Federation, 1969 survey. Cel. (3): inter- 
polated from estimates of Public Interest Economics Center. 


expenditure.’ According to this table which, we 
repeat, should be accompanied by the Surgeon 
General’s warning, the cost of the pollution 
control program to middle bracket families was 
just about what they would be willing to pay to 
obtain a clean environment. Lower bracket 
families, on the average, were required to pay 
some $60 more per family than they regarded 
environmental cleanup as worth, while the 
average burden on the upper income families 
was about $60 less than they said they would 
be willing to contribute to obtain a clean 
environment. 

It is hard to resist believing these estimates, 
though we should not do so. Together with 
other indications they suggest very strongly that 
the environmental protection programs entail a 
redistribution of income, perhaps of substantial 
magnitude. But redistributing income is not a 
proper function for the Environmental Pro- 
tection Agency. Some people object vigorously 
to redistributing income as an incident to govern- 
ment programs enacted for other purposes. We 
cite only Wicksell and, currently, Robert 
Nozick. Furthermore it is bad politics and 
imperils the acceptability of programs that 
would be desirable except for their redis- 


'The rather strange income levels result from inflating 
incomes of $5,000 and $10,000 as of 1969 to 1976 price 
levels. 
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tributive side effects. Now, the amount and 
nature of the redistribution incidental to any 
government program are not unalterable. They 
can be changed by changing the techniques 
used to achieve the objectives and by chang- 
ing the method of financing. For example, 
federal taxes are much more progressive than 
state and local taxes; to the extent that the 
program is implemented by federal activity or 
by state and local activity financed by federal 
subventions, the incidence of the costs will 
be correspondingly progressive. It appears 
desirable and sensible in planning programs 
——environmental as well as others—to give 
thought to ways of minimizing the amount of 
redistribution that they entail. 

But redistributive effects are not symmetrical. 
There is no particular harm in charging some 
citizens less for programs than they would be 
willing to pay. The harm inheres in com- 
pelling some citizens to pay more for govern- 
ment programs than they would be willing to but 
for the coercive powers of the government. 
There also lies the political peril. So the thing to 
be minimized ts the extent to which the govern- 
ment compels citizens to buy things that they 
do not want (at least at the price charged) 
rather than the aggregate amount of funds re- 
distributed. We call this undesirable aspect of 
implicit redistribution ‘‘exaction,’’ meaning 
by that term the total amount of the burden 
imposed on citizens in excess of the amount 
that they would be willing to pay for the pro- 
gram being financed. The amount of exaction 
entailed by the pollution abatement program 
cannot be estimated from the data in Table 2, 
but it must be considerable because the net 
excess burden on the families in the lowest 
income stratum is nearly $800 million a year. 

A little example will help make this notion 
concrete and will bring out some of its implica- 
tions. Suppose, then, that there are four towns 
who share a lake and contribute to polluting it. 
The State Pollution Control Board requires that 
the level of some pollutant in the lake be reduced 
by ten parts per million (ppm). Any of the 
towns could achieve this goal individually by 
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TABLE 3—Four PoLLUTING TOWNS 
“(Hypothetical data) 





Abatement Per 





Cost Per Thousand Willingness 
Thousand Gallons Cost Per to Pay 
Gallons Treated -l ppm Per .1 ppm 
Town Treated (.1 ppm) Abated Abated 
l $3,000 8 $ 375 $ 80 
2 4,000 10 400 40 
3 3,600 6 600 120 
4 4,000 4 1,000 160 


treating a sufficient volume of its discharges, 
but the costs are widely different. The data are 
shown in Table 3. In Town 4, for example, the 
costs of treatment are $4,000 per thousand 
gallons and the abatement achieved is .4 ppm. 
Thus a reduction of 1 ppm would cost Town 4 
$10,000. The data for Town 1 show that they 
could achieve a 1 ppm reduction in pollution at 
a cost of only $3,750. The final column 
shows the value that each town places on a unit 
of pollution abatement. The dice -have been 
loaded in this example so that the towns that 
are situated where they can reduce pollution 
cheaply are also the towns that place least value 
on that achievement. , 

Clearly the cheapest way to reduce pollution 
by 10 ppm is to have Town 1 do the whole job. 
Aggregate costs will then be $37,500. But 
then an exaction would fall on Town | amount- 
ing to $29,500 ($37,500-$8,000) and they 
would take little comfort from the knowledge 
that the other three towns were receiving unpaid- 
for benefits of $4,000, $12,000, and $16,000. 
Indeed, that method of reducing pollution in 
the lake might seem to them, and to the courts, 
to be intolerably unfair. 

A little arithmetic will show how very unfair 
that method of pollution abatement is. If Town 1 
were permitted to treat five gallons less, the 
exaction levied on it would decline by $15, pro- 
vided that some other town made up the de- 
ficiency in treatment. Town 2 could make up 
the deficiency by treating four gallons, at a cost 
of $16. This would not constitute an exaction 
from Town 2 but would only reduce their 
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unpaid-for benefits. Total exactions would 
thereby be reduced by $15, but at the cost of 
increasing the aggregate costs of water treat- 
ment by $1. In short, it would cost $1 to reduce 
exactions by $15. 

At this point an essential issue arises. Any 
sensible economist will ask: If exactions are to 
be reduced by $15, wouldn’t it be better simply 
to have Town 2 pay Town 1 $15 (or $15.50) 
instead of spending $16 on its own, less effi- 
cient, treatment facilities? We are now looking 
at the Achille’s heel of all compensation argu- 
ments. That certainly would be better if the 
compensatory payment could be arranged, and 
in this little example it is easy to think of suit- 
able institutional arrangements. But in fact, 
there are often virtually insurmountable ob- 
stacles to arranging compensatory payments, 
particularly if the groups involved are not legal 


entities, as is frequently the case. If compen- 


sation cannot be arranged, then to have Town 1 
sustain the entire burden is no more justifiable 
than any other social change in which the 
losers are not compensated though they could 
be. It is Pareto-efficient for Town I to sustain 
the entire burden; it is also Pareto-efficient 
to have some of the other towns share. Which 
is desirable socially depends on the relative 
evaluation placed on expending resources and 
imposing exactions, or perhaps merely on. where 
you happen to live. , 

If a $15 reduction in exactions is deemed to 
be worth $1 or more in resource cost, then it 
will be advantageous to have Town 2 join in 
treatment up to the point where its treatment 
costs are as great as the benefits that it derives 
from the reduction in abatement, after which 
Town 2 will also be subject to exactions. At this 
point Town 3 could join in, reducing exactions 
further but increasing economic resource costs. 

This reasoning is traced through completely in 
Figure 5, which shows the entire tradeoff dia- 
gram between resources costs and exactions. At 
the left-end all treatment is done by Town l ata 
cost of $37,500 and an exaction of $29,500. At 
each corner a new town joins in, reducing exac- 
tions and increasing economic costs. At the 
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Figure 5. Four PoLLUTING Towns, 
Cost-EXACTION TRADEOFF 


right-end all four towns treat. Exactions are then 
as low as possible, namely $12,250, but costs 
have risen to $52,250. Every point on this 
frontier is Pareto-efficient. Which should be 
chosen depends on the relative evaluations 
placed on economic efficiency and equity in this 
sense. 

This example is so simple that the minimum 
possible exaction and the entire cost-exaction 
frontier where institutional circumstances pre- 
clude compensatory arrangements were dis- 
covered by commonsense reasoning. In general, 
this will not be possible. However, if the 
necessary data or estimates are available it is 
scarcely more difficult to calculate the minimum 
possible exaction or the cost-exaction tradeoffs 
than it is to make the conventional estimates of 
minimum cost or the benefit-cost ratio. If the 
situation permits the cost-minimizing plan to be 
found by linear programming, then the exaction- 
minimizing plan and the tradeoff frontier can be 
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found by an adaptation of the linear program- 
ming algorithm. The procedure is to start with a 
guess as to which segments of the population 
will suffer exactions and which will not. Then 
solve the linear programming problem in which 
the objective is to minimize total exaction from 
the designated segments and the constraints are 
the usual ones plus the requirements that no 
exactions be imposed on the protected segments 
and that exactions from the designated segments 
be non-negative. 

The resulting solution gives the minimum 
possible exaction from the designated segments, 
and the corresponding cost. But the initial guess 
might well be in error. This can be detected by 
inspecting the dual variables for the constraints. 
If, for example, the dual variable for any of the 
protected segments is greater than unity, that 
segment should be added to the exacted-from 
set. The reasoning is as follows. Suppose some 
protected segment has a dual variable of, say, 
1.5. Then if an exaction of $1 be imposed on 
that segment, the exaction on the previously 
designated segments will fall by $1.50 and there 
will be a net decrease in exactions of $.50. 
Similar reasoning shows that if the dual variable 
for any of the segments exposed to exaction is 
greater than unity, that segment should be added 
to the protected set.” 

If, therefore, any of the dual variables is 
greater than unity the initial guess should be 
revised by changing the designation of the 
segment with the largest dual variable, and the 
resulting linear programming problem should 
then be solved. It is an easy theorem that 
eventually a set of exacted-from segments will 
be found for which none of the dual variables 
exceeds unity, and that such a division of the 
population into exacted-from segments and pro- 
tected segments corresponds to the minimum 
possible exaction. Once the minimum has 
been found, the tradeoff frontier can be traced 
by parametric programming. If the situation is 


2An obvious generalization applies if the groups are not 
of equal weight or importance. 
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such that linear programming will not suffice for 
the basic problem, the computations are more 
difficult but, in principle, the same. 

Therefore, no significant conceptual or com- 
putational problems are introduced by taking 
exactions into account in designing and select- 
ing government programs. This is fortunate 
because the extent of exactions is an important 
characteristic of any program, already taken into 
consideration by political leaders and moralists, 
but heretofore neglected by economists and pro- 
gram analysts, at least in their formal work. 
Program recommendations that flout this con- 
sideration face unnecessary difficulties in being 
adopted. Recommendations that avoid imposing 
unacceptable exactions are likely to have much 
better prognoses as well as being, indeed, more 
desirable socially. 

As applied to the national pollution control 
program, concern for exactions together with 
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the data previously introduced argue for relying 
as heavily as feasible on abatement measures 
whose ultimate incidence is progressive. In 
particular, this means emphasizing measures 
executed or financed by the federal govern- 
ment and imposing relatively stringent abate- 
ment requirements on polluting commodities 
and activities that are consumed by house- 
holds in the upper income brackets. Unfor- 
tunately, there appears to be no way to avoid 
severe restrictions on automotive emissions. 
Any subsidy on automotive pollution control 
devices would only introduce a perverse incen- 
tive. It seems that we have to reconcile our- 
selves to highly regressive miethods for 
reducing atmospheric pollution, and to redouble 
our efforts to compensate for them by using 
methods with progressive incidences for water 
pollution control. 
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Economic Growth and Climate: 
The Carbon Dioxide Problem 


By WiıLLIaAM D. NORDHAUS* 


In contemplating the future course of eco- 
nomic growth in the West, scientists are di- 
vided between one group crying ‘‘wolf’’ and 
another which denies that species’ existence. 
One persistent concern has been that man’s 
economic activities would reach a scale where 
the global climate would be significantly af- 
fected. Unlike many of the wolf cries, this one, 
in my opinion, should be taken very seriously. 
The present article will first give a brief over- 
view of the climatic implications of economic 
activity with special reference to carbon dioxide, 
and then will present possible strategies for 
control. A more complete report with references 
to the literature on climatic change is con- 
tained in Nordhaus (1976). 

It is thought that the economic activities which 
most affect climate are agriculture and energy. 
Of these, the latter is probably more signifi- 
cant, is certainly more easily analyzed, and will 
be discussed here. In the energy sector, emis- 
sions of carbon dioxide, particulate matter, and 
heat are of significance for the global climate. 


I. Energy and Climate 

When we refer to climate, we usually are 
thinking of the average of characteristics of the 
atmosphere at different points of the earth, in- 
cluding the variabilities such as the diurnal and 
annual cycle. A more precise representation of 
the climate would be as a dynamic, stochastic 
system of equations. The probability distribu- 
tions of the atmospheric characteristics is what 
we mean by climate, while a particular realiza- 
tion of that stochastic process is what we call 
the weather. 

Recent evidence indicates that, even after 
several millenia, the dynamic processes which 
determine climate have not attained a stable 

*Cowles Foundation and Yale University. 
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equilibrium. One of the more carefully docu- 
mented examples is the global mean temperature 
which over the last 100 years has shown a range 
of variation of five-year averages of about 
.6°C (see Figure 1). 

At what point is there likely to be a significant 
effect of man’s activities on the climate? Many 
climatologists feel that it is prudent to consider 
as significant the changes witnessed in the last 
century—the .6°C range. Although the esti- 
mates are uncertain, it is probable that for 
carbon dioxide such a change would come with 
an.increase of approximately 20 percent in 
atmospheric concentrations over preindustrial 
levels. According to recent projections, we shall 
probably reach this level in the 1985-90 period 
(W. S. Broecker). For other sources-—heat 
and particulates—the effects appear con- 
siderably later and are also more controversial. 

A brief overview of the interaction between 
carbon dioxide and the climate is as follows: 
combustion of fossil fuels leads to emissions of 
carbon dioxide into the atmosphere. Once in 
the atmosphere, the residence time appears to 
be very long, with approximately one-half of 
all industrial carbon dioxide still airborne. Be- 
cause of the selective absorption of radiation, 
the increased atmospheric concertration is 
thought to lead to increased surface tempera- 
tures. The most careful study to date (S. Manabe 
and R. T. Wetherald) predicts that a doubling of 
atmospheric concentrations of carbon dioxide 
would eventually lead to a global mean 
temperature increase of 3°C. The predicted 
temperature increase by latitude indicates that 
there is considerable amplification at high 
latitudes. Figure 1 shows the predicted change 
in global mean temperature as a function of 
time, given the predicted emissions of carbon 
dioxide which we will discuss in the later part 
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FIGURE 1. PAST AND PROJECTED GLOBAL MEAN TEMPERATURE, RELATIVE TO 1880-84 MEAN 


of this paper. It appears that the uncontrolled 
path will lead to very large increases in 
temperature in the coming decades, taking the 
climate outside of any temperature pattern 
observed in the last 100,000 years. 


Il. Control Strategies © 


The outcome just described is the effect of 
an uncontrolled economy-climate system. The 
problem is the most extreme imaginable form of 
external diseconomy—one in which an indi- 
vidual burning a fossil fuel does not take into 
account the climatic consequences, and thereby 
affects not only the global climate, but also the 
climate for hundreds of years in the future. 


We therefore investigate strategies for control 
of atmospheric carbon dioxide. A control 
strategy involves two aspects. On a scientific 
and aggregate level, the feasibility of control 
techniques must be explored. But there must 
also be a way to decentralize the controls so 
that nations, producers, and consumers have 
proper incentives to implement the control 
strategy on an individual level. 

Figure 2 gives an overview of the model 
used to investigate strategies. The block labeled 
“energy system’’ can be viewed as the cur- 
rent system of mixed market and political 
mechanisms. The driving variables are energy 
resources, income, and population. The inter- 
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FIGURE 2. OVERVIEW OF MODEL OPTIMIZING THE ENERGY-ENVIRONMENT SYSTEM 


action of supply and demand leads to a path of 
prices and consumption over time. To account 
for the externalities, such as the carbon dioxide 
cycle, we must take into account the emissions 
and distribution of the effluent. This step leads 
us to impose standards on atmospheric con- 
centrations, as on the righthand side of Figure 2. 
By imposing standards we close the loop and 
force the energy system to shift the composition 
of supply and demand. Outside the entire 
system there is yet another box, indicating that 
the entire system is being optimized. 

There are two general approaches to the 
problem of keeping atmospheric concentrations 
to a reasonable level. The first strategy—the 


approach examined in the present paper—is to 
reduce emissions of carbon dioxide. This takes 
place basically by substituting noncarbon- 
based fuels for carbon-based fuels. The second 
strategy is to either offset the effects of emis- 
sions of carbon dioxide or use natural or 
industrial processes to clean out the carbon 
dioxide from the atmosphere ex post. To avoid 
the odor of science fiction, we have limited 
controls to the first strategy. 

The final question in the optimization con- 
cerns the ‘‘standards’’ imposed in Figure 2. 


‘Unfortunately, although considerable scientific 


concern has been expressed about future trends 
in carbon dioxide concentration, there are no 
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attempts to suggest what might be reasonable 
standards. As a first approximation, however, 
it seems reasonable to argue that the climatic 
effects of carbon dioxide should be kept well 
within the normal range of long-term climatic 
variation. A doubling of the atmospheric con- 
centration of ‘carbon dioxide is a reasonable 
upper limit to impose at the present stage of 
knowledge. We also test the sensitivity of our 
results to limits of fifty percent and two hundred 
percent increases. We can only justify the 
standards set here as rough guesses and we are 
not certain that we have even judged the direc- 
tion of the desired movement in carbon dioxide 
correctly, to say nothing of the absolute levels. 
_ The second problem of controlling carbon 
dioxide is implementation on a decentralized 
level. Because of the externalities there are no 
market or political mechanisms which ensure 
that the appropriate level of control will be 
chosen. The procedure in the present paper will 
estimate an efficient way of allocating energy 
resources so as to satisfy the carbon dioxide 
constraint. To implement this efficient path 
implies that we are implicitly putting a positive 
price on emissions of carbon into the atmo- 
sphere, ‘‘carbon taxes,” as a way of implement- 
ing the global policy on a decentralized level. 

The model used to calculate the effects of 
imposing standards is an extension of earlier 
work (see Nordhaus, 1973, for a description of 


an early version of the energy model, and Nord- . 


haus, 1976, for the details of thé carbon model). 
It can be written in highly oversimplified form 
as follows: the energy model attempts to simu- 
late the market'allocation process. Thus, let Uit 
be the present value of the marginal utility, in 
terms of income, of good i in year t; ci, be the 
present value of the cost of good i in year t, both 
discounted at 10 percent; and let xj, be the level 
of activity. Under suitable assumptions (see 
Samuelson) a market allocation can be described 
by the mathematical programming problem: 


T n 
(1) maximize ) Y [Un — ci] xn, 
fru} i 
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subject to constraints on the activities as well 
as the following resource constraints, 


(2) 


Auxa s Ri j= 1, .. s3 M, 


M- 
M= 


t 


1 isi 


where Aj; is the content of scarce resource j per 
unit activity of good i, and R; is the amount of 
scarce resource R; which is available. In the 
actual problem examined, the goods x; are 
composed of different energy goods (6 different 
fuels used in 4 different sectors), for 2 different 
regions of the world (United States and the rest 
of the world), for 10 time periods of 20 years 
each. 

Equations (1) and (2) describe the energy 
system. Suppose we now wish to examine the 
carbon cycle as well. To do this we add a 
second block of equations describing the emis- 
sions and diffusion. If y(¢?,i) is the emissions 
per unit activity x;, into stratum @@, emissions 
in a given period, E(¢@,t) are: 


(3) EEE, = ¥ VEL, ixis 
i=1 


€(=1,...,L. 


Next denote M(¢¢’,t) as the total mass of carbon 
in a given stratum at the end of period t and 
D(i,j) as the transition probabilities of a unit 
mass moving from stratum i to stratum j. 
From the basic diffusion equations we have 


L 
(4) M(t) = > DG, CE)MG,t— 1) 
i=1 
+E(€0,t), C0 =1,...,L,t=1,...,7 
Finally, we impose standards on the energy 


sector that the total mass in a given stratum 
should not exceed St(€@): 


(5) M(€¢,t) SSt(¢¢), all t. 
To implement the controls, we add equation 


set (3), (4), and (5) to our original problem in 
(1) and (2) and solve the optimization problem. 
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II. Results 


The first question to investigate is whether the 


carbon controls we have suggested are 
feasible. Any nonfossil fuel energy source 
(fission, fusion, solar, or geothermal) will be 
an option for meeting the carbon dioxide 
constraint since nonfossil fuels have no sig- 
nificant carbon dioxide emissions. 

The second question refers to the quantities 
in the controlled and uncontrolled paths. Table 1 
shows the calculated U.S. energy consumption 
and world carbon emissions along the uncon- 
trolled and controlled paths. These show two 
surprising results. First, although the time path 
of emissions is severely constrained, the total 
energy consumption is not. In fact, in later 
periods (when the nonfossil fuel production be- 
comes most significant), consumption is higher 
because of the lower thermal efficiency of non- 
fossil sources. Second, it is surprising that the 
effect of a carbon constraint on current energy 
consumption (and on the composition of con- 
sumption) is almost negligible; it is only in 
the later periods that an efficiently designed 
program leads to noticeable modifications of 
the energy system. 

In an optimization framework, as in an 
economy, constraints have their costs in terms 
of the objectives of the optimization, and 
associated with each of the carbon constraints 
are shadow prices on emissions. The last row 
of Table 1 gives the shadow prices for carbon 
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emissions in the control program. The prices 
per ton start very low ($.14 per tor carbon), 
become significant in the third period, and 
rise to a very high level of around $90 a ton 
(1975 prices) by the end of the next century. 
These should be compared with the prices per 
ton of carbon of carbon-based fuels, which are 
around $25 a ton for coal, $100 a ton for 
petroleum, and $200 a ton for natural gas. 

We can also ask what the carbon dioxide 
constraints are costing in toto. Table 2 shows 
the discounted cost of each of the three control 
programs, calculated from the attained value of 
the objective function in (1). Clearly the control 
of carbon dioxide is a very expensive operation 
—the middle control path 3 has discounted 
costs of $87 billion in 1975 prices. As a 
corollary, it is evident that the social return to 
new ‘“‘carbon control technologies’’—the 
science fiction stories referred to earlier— 
would be very high if carbon dioxide were to 
be controlled. 

It should also be noted that, since at the 
present the only proven large-scale and low- 
cost alternative to carbon-based fuels is nuclear 
fission, the outcome of the nuclear debate will 
significantly affect the prospects cf carbon 
dioxide control. If nuclear fission were to be 
constrained along with carbon emissions, then, 
until major breakthroughs in alternative tech- 
nologies become available, the growth rate of 
energy consumption would be effectively con- 


TABLE -ENERGY CONSUMPTION, CARBON EMISSIONS, AND CARBON EMISSION TAXES 





1970 1980 2000 2020 2040 2100 
L (Actual) 

Energy Consumption, United States, 10% btu/yr 

Uncontrolled CO, { 1 } 76. 92. 155. 250 395. 

100 percent increase CO, 76. 92. 142. 160. 405. 
Global Carbon Emissions, 10° tons/yr 

Uncontrolled CO, { 46 } 6.9 10.7 18.4 40.1 45.4 

100 percent increase CO, j 6.9 10.7 16.6 16.0 4.9 
Carbon Emission Tax ($/ton) 

Uncontrolled CO, | = } .00 00 00 00 00 

100 percent increase CO; - č 14 1.02 8,04 67.90 87.15 





Notes: Carbon emissions are tons of carbon dioxide, carbon weight, while carbon taxes are calculated dual variables in the 
efficient program, and have the dimension of 1975 dollars per ton carbon weight of emission, Source is Nordhaus (1976). 
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strained to zero. Preliminary estimates indicate - 


that the cost of prohibiting nuclear power along 
with a limitation on carbon dioxide con- 
centrations is around five times the most re- 
stricted case in Table 2. 

In summary, an efficient program for meet- 
ing reasonable carbon dioxide standards appears 
feasible and, moreover, requires little change in 
the energy allocation for 20 to 40 years. Subject 
to the limitations of the techniques used here, 
we can be relatively optimistic about the 
technical feasibility of a carbon dioxide control 
strategy. The central question for economists, 
climatologists, and other scientists remains: 


TABLE 2—-Cost OF CARBON DIOXIDE CONTROL 
PROGRAMS 


















1 4 
Uncon- 200% 100% 50% 
trolled | Increase | Increase | Increase 









Discounted 
Total Cost, 
Billions of 
` 1975 Dollars 











Discounted 
Total Cost 
as Percent of 
Discounted 
World GNP 





` Source: Nordhaus 1976. 
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How costly are the projected changes in (or the 
uncertainties about) the climate likely to be, and 
therefore to what level of control should we 
aspire? And for students of politics, the 
question is: How. can we reasonably hope to 
negotiate an international control strategy 
among the several nations with widely 
divergent interests? 
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Externalities in a Regulated 
Industry: The Aircraft Noise 
Problem 


By JEROLD B. MusKIN AND JOHN A. SORRENTINO, JR.* 


Airline noise is an externality in the tradi- 
tional sense of being a byproduct of normal 
economic activity. It affects the population 


„around airports in single-event bundles and 


x 


7 cumulatively. The transient nature of noise 
itself is unlike most other externalities. As 
with the others, however, general ‘‘improve- 
ments’’ in technology and increases in popula- 
tion have made the situation more difficult to 
tolerate. The combination of these things has 
led to a critical situation for the affected 
population since it involves its physical and 
mental health. 

From among the various methods of dealing 
with externalities, we choose the effluent 
charge scheme. It generally allows each firm to 
incorporate the environmental standard into its 
marginal operating choices. If each firm makes 
efficient decisions, then the cost to society of 
achieving an environmental standard will be a 
minimum. In this paper, there are two modi- 
fications of the traditional charge scheme. One 
is that because of the well-known difficulties 
in specifying and estimating social costs, we 
use the (estimated) direct noise abatement 
costs of achieving the environmental standard. 
The second is that airlines cannot be neces- 
sarily thought of as cost minimizers. 

The charges used for the control of airline 
noise are generated as shadow prices in a simple 
linear programming model. Solution to the prob- 
lem involves choosing a mix of noise-abating 
options that achieves proposed environmental 
standards at least cost. Additional bounds on 
the problem are limitations on service reduc- 
tions and rate-of-return (ROR) on investment 


*Drexel University and Temple University, respectively. 
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regulation. The data sources used for the pro- 
gram were generally fragmentary and incom- 
plete for our purposes. 

After calculating a noise charge for a 
hypothetical airport, we discuss the implemen- 
tation and ramifications of the charge plan in 
the regulated airline industry. Included is a 
discussion of the link between noise abate- 


‘ment and fuel consumption. 


I. The Language of Aircraft Noise 

Without getting into detail about how they 
are derived, we use two related measures of 
noise: 1) the effective perceived noise level in 
decibels (EPNdb) which for single noise events 
is a subjectively adjusted measure of noise 
determined by human reaction and 2) the 
noise exposure forecast (NEF) which rep- 
resents the cumulative noise level during a 
24 hour period. Bolt, Beranek and Newman, 
Inc. (BB&N) have shown that for aircraft 
class i and flight path j: 


(1) NEF,; = EPNdbi; + 10 log 


[du + 16.67ni | — 88 


where dy, ny are the number of daytime and 
nighttime flights and 88 is a normalization 
factor. NEF at a ground point is then the sum 
over aircraft classes and flight paths: 


(2) NEF = 10 log X, X, antilog NEF i 
i oj 10 : 


We estimated the affects of the adoption of 
noise abatement options on R, C and J via 
rough measures of fare, cost and investment 
elasticities. 

Using IBM’s MPS 360 package and data 
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gotten from the cited references and else- 
where, we solved the LP problem. The package 
contained a sensitivity apparatus for the 
percent-of-goal achieved (POG) perturba- 
tions in the population removal goals them- 
selves, changes in the maximum service 
reduction and changes in a fuel price index. 
The solutions were displayed for various 
POG levels (60-75 percent), fuel price 
indices (100-400) and the 10 percent and 
20.5 percent discount rates. The solution 
included the optimal option bundle and total 
abatement costs. For the median year, 1979, 
we give an example ROR calculation using 
12 percent. It was found, for example, that 
with a fuel index of 100, a POG of 65 was 
achieved at least cost ($822 million at 70 per- 
cent with options X, to X; and X; used at 
100 percent and Xio used at 3.7 percent of 
full option use. 

Upon perturbing the AR removal 
constraints by 1000 persons, we obtained 
shadow prices to be used as noise charges. 
Since the amount of noise is expressed in 
10 log equivalent terms, 
charge in dollars per these units. 

The disaggregation of aircraft and flight 
path segments by airlines allows the contribu- 
tion of each airline to-total noise to be deter- 
mined and controlled by the charge. This 
extends equation (2) by summing the NEF iy, 
over carriers k. 


Il. Policy Implications 

Since the data was available on a national 
scale but charges must be imposed at each air- 
port, we create a hypothetical three-carrier 
AIRPORT. We assumed that AIRPORT is 
represented by 5 percent of the national pro- 
gram. At the 10 percent discount rate and a 
fuel index of 100,’we calculated a charge of 
36¢ per 10 log equivalent unit. The 36¢ charge 
is assessed on each airline according to its 
monitored noise output beyond ‘the allowed 
levels. The charge applied to the NEF 35 
contour which was shown to be the “‘critical’’ 
. contour in the LP program. The reception of 
the charge by the airlines themselves leads to a 


we expressed the. 
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discussion of the structure of the industry. 
The airline industry is a regulated oligopoly. 
Inefficiency is due not only to the market 
structure but to the-solidification of this struc- 
ture through regulation. The most pronounced 
symptoms of this inefficiency are the over- 
capacity problem, the excessive rate of equip- 
ment innovation and the proliferation of flights 
at preferred -departure times. Two primary 
causes for these strategies are the proscription 
of price competition and the possibility of the 
CAB approving the introduction of compentors 
on ‘‘inadequately serviced’’ routes. 
Populations exposed to equal NEF levels 
define NEF contours around an airport. The 
near-term goal of the Environmental Protec- 
tion Agency (EPA) is to relieve all populations 
within NEF 45 to avoid long-term hearing 
effects. Since the EPA has never established 


_ any precise population removal goals, we create 


some for our model. 


II. The LP Model 


The choice variable in the linear pro- 
gramming model is the set of options for 
noise abatement. These are broken down into 
operational and retrofit. The operational options 
are: (X,) a composite of reduced thrust take- 
offs, power cutback departures, flap manage- 
ment approaches, higher altitude approaches, 
two-segment approaches and thrust reverse 
limitations; (X2) preferential runways; (X3) 
preferential flight paths; (X,) night curfews; 
(X;) aircraft type limitations; (X,) aircraft 
weight limitations and (X7) acquisition of 
land areas. 

The retrofit options are: (Xg) acoustically 
treating the J73D engine; (Xa) extending 
Xs to the JT8D engine; (X;o) installing front 
fans and larger housings on the J78D engine 
and (X11) combination of Xs and Xo. 

The planning period was taken to be 
1974-85, and all dollar magnitudes were dis- 
counted back to 1974 at both 10 percent and 
20.5 percent discount rates. Let x; be the per- 
cent level of operation of option X; and c; the 
discounted present value of the cost of operating 


x; at the 1 percent level. The objective func- 
; y 
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tion is: 
11 

(3) C= S CjXj. 
j=1 


Each option X; has a specified pctential 
reduction efficiency, ay. Let P; be the original 
population and p; the population permitted to 
remain in contour i. P; — p; is the population 
to be removed. Once removed the population 
enters contour i + 1. The four contours i are 
NEF 45, 40, 35 and 30. The constraint may 
be specified as 


1 
(4) Dy Ai+1,5Xj = Pia, Í= 1, 2, 3, 4 
j=1 


where Aiti, = [Pi41@i+1,3 — Piai] is the 
‘‘net migration’? of contour i+ 1, and 
Pit = [Pi+1 — pi+i] is the allowed residual 
in contour i+ 1. 

Another constraint is a maximum rate of 
reduction in seat-miles flown. If s; is the 
percent reduction in seat-miles, 5 is the max- 
imum permissible reduction, zg the initial 
number of seat-miles, then we have: 


(5) 


i 
Ss SXG = 3/20 : 
j=l 


The ROR constraint, as defined by the Civil 
Aeronautics Board (CAB), applies to invest- 
ment, is a minimum and applies to the industry 
as a whole. It is currently set at 12 percent. 
If R(x) is revenue, C(x) operating cost and 
I(x) investment given the choice of option 
bundle x, then the ROR constraint is: 


R(x) — C(x) 
I(x) 


Airline performance can be attributed in part 
to three well-known behavioral theories: Oliver 
Williamson’s expense preference effect, 
Harvey Leibenstein’s X-inefficiency syndrome 
and the Averch-Johnson (A-J) overcapital- 
ization effect. Williamson’s thesis is that 
management may have goals other than cost 
minimization. In the airline industry, evidence 
+ of this is the proclivity for the introduction of 


(6) 


zV. 
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new generation aircraft and the tendency not 
to diversify business investments ouzside of the 
airline industry itself. The X-inefficiency 
phenomenon may be characterized in the 
industry by imperfections in managerial per- 
formance due to lack of knowledge, insuf- 
ficient incentives and/or sloth. The traditional 
A-J thesis must be modified with respect to 
the airline industry. The ROR is defined on 
investment rather than the capital stock. The 
ROR limit is a minimum rate for the industry. 
The usual A-J behavior exhibited by individual 
firms is obscured. If the situation exists that 
the industry ROR is near the 12 percent 
minimum and overinvestment causes the ROR 
to dip below it, then fare increases will gen- 
erally be allowed. It appears that since there is 
no limit on how high the ROR can be in this 
case, the industry would not be induced to 
hover around the minimum simply to obtain 
price increases. There is, however, a more 
subtle bound on how high ROR may go. When 
the ROR is high, the CAB is generally moved 
to introduce competitive carriers on the rele- 
vant routes. Hence, overinvestment to lower 
the apparent ROR may prevent carriers from 
facing competition. Airlines appear to regard 
this as a significant impetus. 

Expenditures on noise abatement may also 
become subject to expense preference, 
X-inefficiency and the A-J effect. The effect of 
X-inefficiency would most likely be attributed 
to a lack of perceptiveness of firm and social 
needs. The other two are more difficult to 
separate. Airline management may have 
preferences for or against expenditures on 
environmental protection for reasons other than 
profits. Overinvestment in noise abatement, 
including overadoption of new aircraft, can 
either cause fare increases (at minimum ROR) 
or forestall the introduction of competitive 
carriers according to modified A-J behavior. 
Overinvestment in abatement can enhance 
the image of the firm which may have pecuni- 
ary (A-J) and nonpecuniary (expense pref- 
erence) benefits. They still remain, however, 
economically inefficient. 

The introduction of aircraft noise abatement 
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to the situation of regulated inefficiency has 
several dimensions. The close technological 
and economic regulation of the industry by 
the Federal Aviation Administration (FAA) 
and the CAB would facilitate the activities of 
a Noise Abatement Authority (NAA). The 
NAA can use existing monitoring techniques 
and the clear demarcation of aircraft to attribute 
noise to particular airlines for charge purposes. 
There is also much common technological 
knowledge so that possible ‘‘reaction func- 
tions’’ to the charges might be estimated. 
The NAA must project current cost data for 
each year of the planning period. This will 
enable it to publish a tentative schedule of 
year-to-year charges, allowing the airlines to 
make long-range decisions regarding invest- 
ment, scheduling, pilot training, etc. 

The feedback of airline responses to the 
charge in terms of noise abatement affects 
the linear program by changing the original 
populations in each contour. With these new 
constraints, the program can be recalculated 
and new noise charges established. A problem 
with the airline responses is that we cannot 
generally expect cost-minimizing behavior. 
Hence, along with the charge proposal, we 
also require that the CAB change regulatory 
policies by allowing greater competition to 
induce airlines (at least) to minimize costs. 

Society’s most general goal is to maximize 
the overall well-being of its citizens. We do 
not have a precise social welfare index with all 
of society’s variables including airline service 
and airline noise as elements. In lieu of placing 
an explicit value on the benefit or detriment 
society receives from these, we simply fix 
their levels and find the least-cost way of 
achieving them. One particularly useful aspect 
of the analytical-computational model usec 
above is that the ‘‘meta-problem’’ can be dealt 
with through perturbations of the parameters 
in the “‘inner-problem.’’ Although still given 
in terms of costs, society’s broader tradeoff 
decisions can be explicitly seen. 

The effiuent charge scheme proposed in this 
paper can be an efficient, operational procedure 
if accompanied by changes in regulatory pro- 
cedures by the CAB inducing cost minimiza- 
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tion. The cooperation of federal and state 
agencies, the airline industry and local 
communities will increase the convergence 
toward a social optimum. The reflection in the 
exposed populations of changes in airline noise 
output make the LP problem sensitive to airline 
abatement activities. This allows efficient 
planning for capital-intensive operations. A 
noise abatement strategy that fails to take 
account of the cumulative nature of aircraft 
operations, the multiplicity of noise-abating 
options, the diversity of the social effects of 
noise (and its reduction) and the efficiency of. 
the charge scheme is bound to yield a high-cost, 
partially effective outcome. The current ap- 
proach of the EPA is an example. 
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EXHAUSTIBLE RESOURCES 


Second Best Pricing Policies for 
an Exhaustible Resource 


By DonALD A. HANSON” 


In the theory of exhaustible resources, the 
classical result, originally derived by Harold 
Hotelling, is that the scarcity rent of the resource 
must increase at the rate of interest. The 
scarcity rent is the market price of the resource 
less extraction costs. At the depletion time, the 
market price must be equal either to the zero 
demand price (Orris Herfindahl) or the cost of a 
perfect substitute (William Nordhaus), assum- 
ing no adjustment costs in switching to the 
substitute (Hanson). The substitute may be 
either a natural resource with a higher extrac- 
tion cost or a backstop technology. 

The Hotelling result is a price equilibrium 
condition in a competitive asset market (Robert 
Solow). It is also an efficiency condition for 
allocating the resource over time in a first best 
world.’ However, Solow raises the possibility 
that constraints creating a wedge between 
interest rates may be important considerations 


in the resource allocation problem: 

Hotelling mentions, but rather pooh-poohs, 
the notion that market rates of interest might 
exceed the rate at which society would wish to 
discount future utilities or consumer surpluses. 
I think a modern economist would take that 
possibility more seriously: It is certainly a 
potentially important question, because the 
discount rate determines the whole tilt of the 
equilibrium production schedule. If it is true 
that the market rate of interest exceeds the social 
rate of time preference, then scarcity rents and 
market prices will rise faster than they ‘‘ought 
to’? and production will have to fall corres- 
pondingly faster along the demand curve. Thus 


*NSF Energy-Related Postdoctoral Fellow, Massa- 
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the resource will be exploited too fast and 

exhausted too soon. [p. 8] 

In a second-best world it is not at all clear 
how fast the scarcity rent of the resource should 
increase from a social viewpoint.” However, 
for one simple case the analysis of this problem 
is straightforward. Suppose consumption is 
determined by a Keynesian consumption 
function with marginal propensity to consume 
(1 — s). With consumption determined in this 
behavioral manner, savings may be inadequate 
to reduce the market interest rate to the point 
where it is equal to the social rate of time 
preference. It is argued here that for this case 
the scarcity rent of the resource should increase 
at a rate equal to a weighted combination of 
these two interest rates. 


I. The Consumption Rate of Interest 


The following discussion of the consumption 
tate of interest is based on the approach 
taken by Kenneth Arrow. Society must agree on 
a fair method of evaluating tradeoffs in con- 
sumption between periods. Suppose utility at 
time t depends only on current consumption 
cı and not on consumption in other periods. 
Let u(cı) be a smooth, increasing, concave 
function. Further, suppose society wishes to 
discount future utilities at a constant rate p. 
These assumptions are sufficient to define the 
marginal rate of substitution (MRS) between 
present consumption and consumption in some 
future period t in the usual way holding the 
total discounted sum of utilities fixed, As the 
length between periods approaches zero, the 
MRS approaches i 


?This point is illustrated by the fact that the appropriate 
discount rate for evaluating public investment in a second 
best world depends on both interest rates (see Stephen 
Marglin). 
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(1) een 


Equation (1) is also called the consumption 
discount factor. It gives the amount of pre- 
sent consumption cy which society would be 
willing to sacrifice in order to increase future 
consumption c; by one unit. The greater the 
concavity of u(c,), the more heavily the con- 
sumption discount factor depends on the relative 
magnitude of co and cy. 

The consumption rate of interest is the pro- 
portional rate of change of (1): 


(2) re=aottp 
; c 


where o = —cyu"(cr)/u’{c,) is the elasticity of 
marginal utility of consumption. For the class 
of functions: 


ula) = 
log ct 


œ is independent of c; and is equal to £. If 
u(c&) were more concave, o would be greater 
and the growth rate of consumption would be 
more important in determining re. Note that 
r:e may be negative if consumption is decreasing. 


II. Intertemporal Resource Allocation 

Consider a natural resource which is divided 
into a discrete number of grades each of which 
is homogeneous with constant per unit extrac- 
tion cost. Extraction costs differ between 
grades and hence the scarcity rents différ. The 
results derived in this section apply to the 
scarcity rent within a given resource grade. 

If the natural resource is allocated optimally 


over time, in each period its value marginal’ 


product must be equal to the shadow price on 
the resource stock.? All prices are taken to be in 


Although this condition may not hold for every type of 
constrained optimum resource allocation, it certainly must 
hold for the case where the constraint is a fixed marginal 
propensity to save, as analyzed here. 
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present value terms. The present value shadow 
price on the resource stock of a given grade 
must be constant, since the stock neither grows 
nor depreciates over time. Let the constant 
be ». Suppose firms in the economy use the 
resource up to the point where its marginal 
product equals its market price p,. Further, 
suppose there is a constant extraction cost “ʻa” 
associated with the resource. Then the net social 
marginal product of the resource is (p;— a). 
Let V, be the present value of an additional 
unit of output at t. Then the necessary condition 
for determining optimal resource flow can be 
written as 


(3) Vi(pt- a) = 7 
From (3) it is clear that the growth rate of the 
net price is given. by 


(4) aM 
Þa Vi 





In the conventional theory V, is also equal to the 
present value of an additional unit of capital at 
time t and hence the righthand side of (4) is 
the own rate of interest for capital or the rate of 
return on investment. 

Now suppose that the marginal propensity to 
save is ‘‘s’’ and that investment equals savings. 
Then the value of an additional unit of output is 
given by 


(5) . V=U—slu' (cre + sh 


where the amount (1 — s) is consumed and 
valued using the consumption discount factor 
(1) (with w’(co) normalized to one) and the 
amount s is invested and valued at the shadow 
price of capital 4,. Note that in a first-best 
world savings must be chosen so that 


Vi =H (er) en Pt m M . 


Taking s to be constant, the growth rate 
Ve /V; can be calculated based on (5). Then 
(4) becomes 


© È 


nas (1 = S) Wire + SziFh 
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where Fy = —A,/At, the own rate of interest for 
capital; w; = u'(ct)e™”t/Vi, the value of 
consumption c; relative ta output at t; and 
z= M/V, the value of investment at t rela- 
tive to output at t. Note that 


(1— s)m t+ sz = 1 


Hence, the growth rate of the net price of the 
resource is a weighted average of the ccn- 
sumption rate of interest and the own rate of 
interest for capital. 

To simplify (6), suppose that capital does not 
depreciate.4 Further, suppose that capital earns 
a rent r; in the private market which is equal to 
its marginal product.’ Then the social present 
value of capital is the sum over all future time 
T of the marginal product of capital at 7 with 
present value V,: 


NE = | Very aT 


Then by differentiating A, it is seen that 





and (6) becomes 


(7) Er = (1 — s) wire + Srp 


where ry is the market rate of interest. For the 
case where society undersaves over the planning 
period, which means the value of capital M 
exceeds the value of consumption u’(c,)e7"', 
-then w < 1. In this case 


(8) ET. — S)re + Srk 


‘If capital depreciates at a fixed rate, the results will 
still hold provided the depreciated capital is replaced 
using current output and s is defined as the marginal pro- 
pensity to save the remaining output (net national product). 
` 5A tax on income from capital which would create a 
wedge between the interest rate and the social rate of return 
on investment is not considered here. 
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This is the main result: if the economy is 
undersaving, then the optimal growth rate of the 
resource price should not exceed a weighted 
average of the consumption rate of interest and 
the market rate of interest -according to £8). 
Consider a numerical example where 
s = 10 percent, rx = 10 percent, p = 1 percent, 
o = 1, ¢/c = 2 percent and, hence, re = 3 per- 
cent.. Then the optimal price of the resource 
must not grow faster than 


(.9) 3% + (.1) 10% = 3.7% 


compared with a 10 percent growth rate in the 
conventional theory. 

Finally, O. C. Herfindahl has shown that if 
the demand function for the resource is fixed, 
then decreasing the growth rate of the scarcity 
rent must increase the present price po, de- 
crease present resource flow, and postpone the 
depletion time (see his Figure 3.2). 


Ill. Conclusions 


This paper derives the appropriate growth 
rate, from a social viewpoint, of the scarcity 
rent of a natural resource in terms of the con- 
sumption interest rate re and the market interest 
rate ry when the marginal propensity to save 
s is fixed. The result does not depend explicitly 
on a production function relating capital and 
resource flow to output. However, it specifies 
a relationship which must hold between the 
marginal products of capital and resource 
flow where the former is equal to the market 
interest rate and the latter is equal to the 


_ resource price. 


This relationship should be interpreted 
cautiously as a partial equilibrium result. For 
example, if savings is a social decision 
variable constrained only by total output and 
rk is large, then the savings ratio might be 
chosen close to one so that capital is quickly 
accumulated. However, then the marginal 


- product of capital rą would decrease. In this 


case the Hotelling result holds and the growth 
rate of the scarcity rent would equal ry, but 
rz would be less than in the fixed savings ratio 
case. Also the resource price path boundary 
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condition at the depletion time may depend 
on rz, since the cost of the substitute may 
depend on the availability of capital. 

Other reasons for the market interest rate to 
exceed the social rate of time preference in- 
clude taxes on income from capital, the exist- 
ence of risks facing individuals or firms which 
are not social risks, and differing rates of 
discounting future utility between individuals 
currently living and society as a whole includ- 
ing future generations. Deriving the appropriate 
resource price path under any of these con- 
ditions is considerably more difficult than the 
case analyzed here. 
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Public Policies Toward the Use of 
Scrap Materials 


By ROBERT C. ANDERSON* 


Numerous proposals to stimulate the flow of 
recycled materials have been discussed in recent 
sessions of Congress. The thrust of the proposals 
is that recycling rates are too low and that the 
federal government should offer incentives to 
aid the competitive position of the secondary 
materials sector. This paper examines the prin- 
cipal economic arguments which have been 
offered in support of a federal program of 
recycling incentives and analyzes some of the 
recent legislative proposals in light of available 
information on the structure of the secondary 
materials industry. 


I. Background 


One key argument advanced in support of 
recycling incentives is that tax equity should be 
established between recyclers and primary 
material producers. The depletion allowance for 
mineral production, expensing provisions for 
mineral exploration and development, and 
capital gains treatment of profits on standing 
timber all contribute to a reduced tax burden for 
primary material production. Some recent 
legislative proposals have suggested that sim- 
ilar subsidies be offered to recyclers (e.g., deple- 
tion deductions in H. R. 148). 

A second argument is based upon market 
failure attributable to external diseconomies in 
primary material production (air and water 
pollution and the disruption of scenic natural 
environments). Because resource recovery 
would lessen these environmental damages and 
create few new ones of its own, one may wish 


*Environment Law Institute and the University of 
Maryland. Fred Smith, Oscar Albrecht, Will Irwin and 
Roger Dower provided helpful comments. Financial assist- 
ance was provided by the U.S. Environmental Protection 
Agency. 
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to subsidize the secondary materials industry. 
The force of this argument has been reduced by 
statutes such as the National Environmental 
Policy Act, the Federal Water Pollution Control 
Act, and the Clean Air Act, all of which were 
designed to reduce environmental degradation. 

The existing pattern of municipal subsidiza- 
tion of postconsumer waste disposal constitutes 
a deterrent to recycling. Most of the nation’s 
households do not pay for their incremental 
use of waste collection and disposal services. 
Free disposal for individual users with disposal 
costs covered out of general tax revenues 
induces the production of greater quantities of 
solid residuals than if disposal fees were levied. 
In addition, free disposal biases the ultimate 
disposition of solid residuals toward disposal 
and against recycling. Kenneth Wertz has 
estimated the price elasticity of demand for 
municipal waste collection to be —.15 and 
calculated that imposition of disposal fees 
would reduce the demand for municipal 
waste collection by about 15 percent. The 
fraction of this 15 percent which would rep- 
resent increased resource recovery is unknown. 

A final argument is that the existing structure 
of federal regulation favors primary production 
over secondary material recovery and shculd 
be balanced with incentives for recycling. 
Specific examples of discriminatory regulations 
include the General Mining Law of 1872 which 
grants mineral rights to those making a discovery 
on open federal lands, the pattern of freight 
rates which are alleged to favor primary over 
competing secondary raw materials, and label- 
ing regulations which require source identifi- 
cation for many products which contain 
recycled materials. 

Do the arguments which have been offered 
provide an economic rationale for the creation of 
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federal recycling subsidies? Here each point is 
examined in turn. The history of the depletion 
allowance, as reviewed by. Talbot Page 


(1976a), suggests that legislative desires to _ 


promote equity among taxpayers has been the 
primary force behind the gradual expansion of 
coverage of the depletion allowance. If deple- 
tion is to be allowed for coal, iron, copper, and 
other minerals, as well as sand, gravel, and 
sea shells, why not extend it to other exhaustible 
sources of industrial raw materials, namely the 
recycling sector? Arnold Harberger has argued 
that efficiency in the factor market requires 
that income be taxed at similar rates in all 
activities. Thus one may argue that extension of 
tax subsidies to recyclers is desirable. How- 
ever, this would extend the distortion between 
investments in material production and invest- 
ments in general manufacturing. Rather than 
extend income tax subsidies to recyclers the 
existing tax subsidies for virgin material pro- 
duction should be eliminated if one is interested 
in promoting efficiency in the allocation of 
factors of production. 

Recycling may result in less environmental 
disruption than does production of an equivalent 
output of virgin raw materials. But to subsidize 
recycling merely because it produces fewer 
harmful external effects would not promote 
efficiency in resource allocation. A subsidized 
recycling industry may compete more effec- 
tively with a polluting primary sector, but the 
reduction in primary material demand provides 
little incentive for primary producers to reduce 
their production of effluents. 

Most consumers have free use of municipal 
solid waste systems, -creating a divergence 
between private and social costs which 
adversely affects consumer incentives to recycle 
solid wastes. On the other hand, producers of 
industrial scrap: materials must pay for solid 
waste disposal. A subsidy to recycling which 
is intended to offset the effects of free disposal 
should be designed so that only scrap originating 
within the municipal waste stream is eligible. 
No corrective action for industrial scrap is 
warranted. 

Inasmuch as charging for disposal appears to 
be the obvious solution to this market failure, 
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` we should review the case for not pricing dis- 


posal services. One argument in favor of free 
disposal is that littering, another form of free 
disposal, will become more attractive whenever 
disposal fees are levied. Because littering in- 
volves large social costs, it may be desirable to 
subsidize disposal. The littering issue is largely 
unresolved, but it may constitute an important 
second-best argument in favor of recycling 
subsidies rather than the imposition of fees for 
use of the municipal waste system. Another 
argument is that the costs of administering a 
system of disposal fees might outweigh the 
benefits, although the merit of this argument 
may be questioned since disposal fees have an 
established history of use in some western cities 
(e.g., San Francisco). 

Recapitulating the discussion to this point, it 
appears that offsetting free private disposal of 
postconsumer waste is the only valid justifi- 
cation for a recycling subsidy. In situations of 
direct discrimination against recycling (e.g., 
freight rates and labeling requirements), the 
indicated course of action would be to remove 
the discriminatory regulation, if not justified 
by the protection of other interests, rather than 
grant offsetting subsidies for recycling. ` 


„H. Legislative Action 


Congressional interest in augmenting the 
flow of recycled materials has developed on 
many fronts. The study of freight rate dis- 
crimination was mandated by the Railroad 
Revitalization and Regulatory Reform Act of 
1976. Loan guarantees for facilities to recover 
energy from solid waste were proposed in 
H.R. 1045 and tax deductions for similar 
facilities were proposed in H.R. 1046. Tax 
deductions or direct cash subsidies for recycling 
would be granted under a variety of proposals 
offered before Congress. In this section we 
focus on two such proposals. 

H.R. 148 would create deductions against 
taxable income from recycling analogous to 
depletion allowances for primary raw material 
production. The deductions would be similar 
in magnitude to existing depletion deductions: 
15 percent for scrap iron and steel, 15 percent 
for secondary copper, and 22 percent for lead. 
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Some recycled commodities whose virgin 
material counterpart does not receive a deple- 
tion deduction would be granted deductions 
(e.g., wastepaper at 18 percent). Like deple- 
tion deductions, the income tax deductions 
under H.R. 148 would be limited to one-half 
of net income. 

H.R. 10612 would grant to purchasers of 
recyclable materials credits against income tax 
liabilities..The credits would apply to only that 
portion of materials recycled which exceeded 
75 percent of a base-year figure.’ The credit 
would equal 7.5 percent of price for recycled 
ferrous metals, 11 percent for nonferrous 
metals, and 10 percent for wastepaper, subject 
to lower and upper bounds of $5.50 and 
$8.00 for wastepaper. 

The remainder of this paper is devoted to 
the evaluation of recycling subsidies proposed 
in H.R. 148 and H.R. 10612. The factors which 
will be considered include the projected impact 
on the quantity of material recycled and the 
cost to the Treasury relative to the value of 
materials which are recovered. The evaluation 
will be done through the application of econo- 
metric models of secondary material markets 
which have been developed by Franklin Fisher, 
et al., Robert Shriner, and Robert Anderson 
and Richard Spiegelman. It is recognized that 
the econometric approach is not wholly satis- 
factory for the analysis of permanent changes 
in factor costs, but as of this writing other, 
perhaps more satisfactory methodologies (e.g., 
linear programming) have yet to be applied to 
an entire secondary material market. 

The impacts of the proposals on the quan- 
tity of scrap recycled can be derived from the 
elasticities reported in Table 1. For wastepaper 
and scrap iron and steel we assumed that 
demand is dependent on the supply of sub- 
stitute virgin materials by incorporating the 


‘It should be noted that a tax credit which applies to 
output in excess of some base amount will affect new 
entrants to the industry quite differently from existing firms 
in the industry. Although marginal costs for each would be 
the same, average costs for new entrants would be lower. 
This could produce incentives for firms to exit and later 
reenter the industry. Consequently, the costs to the 
Treasury may be higher than the estimates presented here. 
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price of pig iron (in its molten state a sub- 
stitute for scrap steel) and the price of puip 
wood (a substitute for wastepaper) in the 
respective demand equations. For both copper 
and lead it was assumed that primary and 
secondary supply substitute freely in satisfy- 
ing industry demand. Under these assumptions 
the effects of the various legislative pro- 
posals were estimated. They are summarized 
below in Table 2. 


TABLE 1—PRICE ELASTICITIES 





Primary Secondary 
Material Demand" Supply Supply? 
Iron & Steel® 64 — Ll 
Wastepaper 25 — 49 
Lead 21 1.0 48 
Copper .86 1.67 32 


3 Demand is domestic consumption of all copper and lead, 
secondary iron and steel, and wastepaper. 

®Secondary supply is for industrial and postconsumer 
scrap steel and wastepaper, and for only the postconsumer 
component of secondary lead and copper flows. 

°Demand elasticity is from Anderson and Spiegelman; 
supply elasticities reported by Anderson and Spiegelman and 
Shriner essentially identical. 


TABLE 2-—ESTIMATED INCREASES IN RECYCLING 








Material H.R. 148 H.R. 10612 
Iron & steel 2.9% 3.0% 
Wastepaper 1.4% 1.6% 
Lead 3.6% 3.8% 
Copper 2.1% 3.2% 








Note: These calculations are based on the assumption that 
profit margins are large enough to support the full deduc- 
tion. To the extent profit margins fall short cf that which 
would permit the maximum deduction, the estimated 
impact on recycling would be reduced. 


The cost to the Treasury of each of the legis- 
lative proposals can be compared to the market 
value of the material whose recovery would be 
induced. Such a comparison is reported in 


Table 3. f 
How do these costs compare with the sub- 


sidy which would offset free disposal? Disposal 
costs currently average approximately $26 per 
ton, or some 25 percent of the value of scrap 
iron and steel, 65 percent of the value of waste- 
paper, 10 percent of the value of scrap lead, 
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TABLE 3—CosT TO TREASURY AS PERCENT OF 
MARKET VALUES 








Material H.R. 148 H.R. 10612 
Scrap iron & steel 250% 60% ` 
Wastepaper 620% 160% 
Lead 290% 70% 
Copper 340% 90% 


Note: Treasury costs as a percent of market value are 
independent of profit margins. 


and two percent of the value of scrap copper. 
For deductions which would apply to all scrap 
recovered, the cost to the Treasury equals or 
exceeds. ten times the magnitude of the un- 
charged disposal fee. Because most industrial 
scrap and much of the easily recovered post- 
consumer scrap would not be eligible for deduc- 
tions under the proposed H.R. 10612, the cost 
to the Treasury per incremental ton recovered is 
less than under legislation permitting deductions 
for all recovered scrap. Even so, the costs of the 
subsidy are in excess of twice the cost of dis- 
posal for the material recovered under the 
subsidy. 

Rather than subsidize the recovery of post- 
consumer waste, it has been suggested by Fred 
Smith, Page (1976b) and William Baumol that 
disposal costs could be internalized by imposing 
fees upon material use anywhere in the stream 
of materials flows. In particular, it has been 
suggested that these fees be collected at the 
manufacturing stage, primarily for ease of ad- 
ministration. A product charge levied on ma- 
terial use at the manufacturing stage would 
internalize the externality caused by free dis- 
posal only in the special case where consumers 
had no choice as to the disposition of waste 
material. But consumers do have a choice be- 
tween municipal waste collection and collection 
by scrap dealers. A product charge which 
increases the cost of consumer goods in propor- 
tion to the costs of disposal would affect 
demand for consumer goods, and hence, the 
design practices followed by manufacturers, but 
it would not affect the externality which exists 
when municipal waste collection is a free good. 

Other approaches to shaping a materials 


FEBRUARY 1977 


policy have also received attention recently, 
particularly loan guarantees for recycling fa- 
cilities, governmental stockpiling to stabilize 
supply and demand for secondary materials, 
and the creation of futures markets for 
secondary materials to reduce price uncertainty. 
Although these latter policies would not operate 
to correct the source of market failure, they, 
as well as the other policies which have been 
reviewed, may be deemed socially desirable 
in the broader context of a national materials 
policy-—a policy which must consider explicitly 
such problems as the balance of payments, 
national security, and the resource needs of 
future generations. 
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INNOVATION AND INVENTION 


Consumer Protection Regulation 
in Ethical Drugs’ 


By HENRY G. GRABOWSKI AND JoHN M. VERNON* 


A number of studies by economists have em- 
phasized that government regulation often pro- 
duces undesirable or unintended side effects. In 
this paper, we examine some effects of this 
nature on the structure of innovation in the 
` pharmaceutical industry. 

In the first section of the paper, we review 
recent changes in the regulatory environment in 
. ethical drugs and show that they have been a 
major factor leading to higher costs and risks in 
pharmaceutical innovation. In the second sec- 
tion, we show that significant shifts have also 
occurred in the structure of innovation in this 
industry. Namely, innovation has become more 
concentrated in large multinational drug firms. 
These firms are apparently in a better financial 
position to deal with the higher costs and risks of 
innovation and also can shift resources on a 
worldwide basis to offset some of the adverse 
impacts of regulations in this country. Some 
evidence concerning these international trans- 
fers is presented in last part of the paper. 


I. The Effects of Regulation in Ethical Drugs 
on the Costs and Risks of Innovation 

In 1938, with the passage of the Food, Drug 
and Cosmetic Act, Congress authorized the 
Food and Drug Administration (FDA) to per- 
form a premarket safety review of all new drug 
compounds. Despite these new regulatory con- 
trols, innovation in ethical drugs flourished over 
the next two decades. Several notable thera- 
peutic advances were achieved in antibiotics, 
psychotropic medicines and other fields. Fur- 


*Professors of Economics, Duke University. This re- 
search was supported by a grant from the National Science 
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thermore, drug industry R & D expenditures 
increased dramatically along with the annual 
volume of new chemical entities (VCEs) intro- 
duced commercially. While the premarket safety 
reviews of the FDA obviously resulted in time 
lags for all drugs and deterred some new drugs 
from the marketplace, regulatory review times 
were still quite short (7 months on average) and 
the annual volume of NCE introductions was at 
record levels (over 50 per year) at the end of the 
decade of the 1950’s. (See Grabowski, 1976, 
Ch. I.) , 

In the early 1960’s, following the thalidomide 
tragedy, FDA regulation of ethical drugs became 
much more stringent in character. A major factor 
in this regard was the passage by Congress in 
1962 of the Kefauver-Harris Amendments to the 
Food, Drug and Cosmetic Act. This new law 
required firms to demonstrate the efficacy as well 
as safety of all new drugs to the FDA and also 
imposed regulatory controls on- the clinical re- 
search process and on drug advertising and 
labeling. 


One would expect the more stringent regula- 
tory environment that evolved after 1962 to have 
some adverse effects on costs, risks and develop- 
ment times of new drug innovation. In fact, a 
number of studies have indicated that significant 
shifts took place in the economics of new pro- 
duct innovation in ethical drugs in the post- 
amendment period. In particular, studies by 
V. A. Mund, L. H. Sarett and others indicate 
that development costs and times increased 
severalfold after 1962. By the early 1970's, 
Sarett estimated that the introduction of an NCE 
required more than ten million dollars in devel- 
opment costs and a gestation period of 8 to 10 
years in length. In addition, data developed by 
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W. Wardell and L. Lasagna indicate a high attri- 
tion rate on new drug candidates in the post- 
amendment period. This is reflected in the fact 
that less than ten percent of the drugs entering 
clinical testing on humans after 1962 have be- 
come commercially available drugs. These 
adverse developments on the input side have 
been accompanied by a sizeable decline in the 
annual rate of NCE introductions in the post- 
amendment petiod. (See Table 1.) 

While there is little argument that innova- 
tional activity in ethical drugs has been charac- 
terized by significant adverse structural trends, 
there has been considerable debate about the 
role of regulation in explaining this situation. 
Previous studies by Martin Baily and Sam Peltz- 
man indicate that the 1962 Amendments had a 
strong negative effect on the rate of drug innova- 
tion. However, their analyses have been criti- 
cized by the FDA and others for not adequately 
discriminating between the impacts of regulation 
and other factors (see the discussion in Grabow- 
ski, 1976). An alternative hypothesis advanced 
in the literature is that a ‘‘depletion of research 
opportunities” has occurred in ethical drugs as a 
result of the rapid rate of innovation in the earlier 
postwar period; and that this has produced the 
adverse trends attributed to regulation. 

In a recently completed study, we have at- 
tempted to disentangle the effects of regulation 
from nonregulatory factors like research deple- 
tion, through a comparative international study 
of the United States and the United Kingdom 
(Grabowski, Vernon and L. Thomas, 1976). 
International comparative analyses would seem 
to offer one of the most promising methodologi- 
cal approaches for analyzing this question. This 
is because a depletion in basic research oppor- 
tunities influences innovational activities in all 
countries in a common way, whereas regulatory 
procedures have differed considerably across 
countries. This type of analysis therefore offers 
one of the closest things available to a natural 
experiment for distinguishing between these two 


hypotheses. Of course one must also recognize - 


the multinational character of the firms in this 
industry in structuring this type of comparative 
international analysis. 

Our comparison of the United States and U.K. 
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focuses on the number of NCEs discovered and 
developed in each country, per dollar of R & D 
investment, in both the pre- and postamendment 
period. We found both countries experienced 
significant increases in the total R & D invest- 
ment expenditures necessary to produce an NCE 
in the postamendment period. However the 
increase was relatively greater in the United 


‘States, where regulatory controls were much 


more extensive. On the basis of a production 
function analysis using these data, we estimated 
that increased regulation, by itself, roughly 
doubled the cost of producing and introducing 
an NCE in the United States in the postamend- 
ment period. : 

In summary, our analysis (along with several 
other studies) points to increased regulation as 
an important factor underlying the higher costs 
and risks of drug innovation in the United States. 


Il. Structural Changes in Drug Innovation 
In this section, we examine various supply side 
shifts and structural changes that have occurred 
as an apparent consequence of the much higher 
costs and risks of drug innovation in the United 
States (see also Grabowski and Vernon). 


A. Innovation and Firm Size 


The first issue we consider is whether innova- 
tion has become more concentrated in fewer and 
larger firms. Some data on this question are 
presented in Table 1. The first two rows show the 
total number of NCEs and the number of firms 
having at least one NCE over three successive 
five-year periods, 1957 to 1961, 1962 to 1966, 
and 1967 to 1971. These data clearly show that 
the number of independent sources of new drug 
introduction has declined significantly over 
time, along with the rate of total introductions. 

The third row of Table 1 gives the dollar 
value of ‘‘innovational output’’ in each period. 
This is the total number of NCEs introduced in 
each period, weighted by their sales during the 
first three years after introduction. This measure 
of innovation, like the simple count of NCEs, 
also shows a significant downward movement 
over time. Table 1 next presents 4-firm and 
8-firm concentration ratios of innovational out- 
put. These data indicate that the leading 
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innovative firms have been accounting for in- 
creasing percentages of total innovation in 
successive periods, and reinforce the point that 
the number of independent sources of innovation 
is declining. 

The final question considered in Table 1 is 
whether innovation has become more concen- 
trated in the largest drug firms. The last two rows 
show the share of innovational output and the 
share of total drug sales accounted for by the 
four largest drug firms (ranked by ethical drug 
sales) for each of these 5-year periods. Thus, in 
the preamendment period, 1957—61, and in the 
first postamendment period, 1965—66, the larg- 
est four firms accounted for a roughly equal 
amount of innovational output and sales. In the 
final period, however, the four largest firms 
accounted for 48.7 percent of innovational out- 
put, which was much greater than their share of 
sales (26.1 percent). 


TABLE 1—-CONCENTRATION OF INNOVATIONAL 
OUTPUT IN THE U.S. ETHICAL DRUG INDUSTRY 














Periods 
1957-61 1962-66 1967-71 
(1) Total Number of — 
New Chemical 
Entities (NCE’s) 233 93 76 
(2) Number of Firms 
Having an NCE ` 51 34 "23 
(3) Total Innovational 
Output® 
(millions $) $1,220.3 $738.6, $726.8 
(4) Concentration 
Ratios of 
Innovational 
Output: 
4-firm 46.2 54.6 61.0 
8-firm 71.2 78.9 81.5 
(5) Four Largest Firms’ 
Share of 
Innovational 
Output 24.0 25.0 48.7 
(6) Four Largest Firms’ 
Share of 
Total Sales 26.5 24.0 26.1 





Sources:. List of new chemical entities obtained from Paul 
de Haen Annual New Product Parade, various issues; all 
data on ethical drug sales from intercontinental Medical 
Statistics. 

=Innovational output is measured as new chemical entity 
sales during the first three full years after product 
introduction 
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These findings were also consistent wita a 
polynomial regression analysis of innovaticnal 
output on sales for 51 drug firms for the three 
periods. In the first two periods, a linear relation- 
ship between innovational output and sales 
offered the best statistical fit whereas in the third 
period a cubic relation offered the best fit, with 
innovational output increasing at an increas- 
ing rate over the upper range of size. Two 
regressions from our analysis are given below. 
Equation (1) is the linear regression for the pre- 
amendment period and equation (2) is the cubic 
regression for the most recent period. 


1957-61: 


(2) | Y = 359.35 + .74 S, R?/F = .51/50.52 


(07) = (7.11) 


1967-71: 


(2) Y = —11467 + .94S — .88 x 1075S? + 
(1.67) (3.17) (3.19) 


.25 x 10753, R2/F =.64/20.7 
(3.81) - 


where: Y = innovational output ($000); S$ = 
total ethical drug sales in middle year 
of period ($000); and t-statistics are in 
parentheses 


It is interesting to note that the cubic regres- 
sion equation in the 1967-71 period contributed 
.19 incrementally to R? compared with a linear 
regression and .11 compared with a quadratic 
regression. 

The hypothesis that the largest firms in an 
industry will be the dominant sources of innova- 
tion dates back to Joseph Schumpeter’s pio- 
nzering analysis. However, most empirical 
studies (including those for the drug industry) 
have not provided much support for the Schum- 
peterian hypothesis. Nevertheless, the results 
reported here are quite consistent with the trends 
in pharmaceutical innovation discussed in the 
first section. Given the much higher costs and 
risks of drug innovation in the postamendment 
period, it is plausible that the structure of innova- 
tion would shift in the direction of the 
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Schumpeterian hypothesis. 


B. Innovation and the Multinational Activities 
of Pharmaceutical Firms 

The most innovative firms in the ethical drug 
industry are not only relatively large in terms of 
domestic sales, but also tend to have a strong 
multinational character. For example, the eight 
leading innovative firms in the 1967-71 sub- 
period (which accounted for over 80 percent of 
innovative output in that period) have a strong 
multinational orientation. Each of these firms 
had manufacturing plants in at least eight foreign 
countries, and seven of them has foreign sales 
in excess of 100 million dollars in 1970. While 
past studies of the Schumpeterian hypothesis 
have not considered this aspect of firm structure, 
it would appear to be highly relevant in the 
current context. 

Multinational firms have some significant ad- 
vantages in their ability to respond to the more 
stringent regulatory conditions that have evolved 
in this country. First, they can introduce new 
drug products into foreign markets (where 
regulatory conditions are less stringent) prior to 
(or in lieu of) introduction in the United States. 
This allows them to gain knowledge and realize 
sales revenues while a new drug compound 
remains under regulatory review and develop- 
ment in this country. While a firm with no 
foreign operations could in principle do the same 
thing through licensing, significant information 
and transaction costs exist in this situation to 
reduce the gains from a licensing arrangement. 

In addition, multinational firms also can per- 
form R & D activities in foreign countries in 
order to reduce time delays and the overall costs 
of developing new products. Some important 
institutional barriers do exist to this strategy 
however. Historically, the FDA has been un- 
willing to accept data from foreign clinical trials 
or patient experiences. Because of this, U.S. 
firms have incentives to perform their R & D in 
this country, even if they choose to introduce 
their new drugs first and in greater numbers 
abroad. Nevertheless, it should be borne in mind 
that only a small fraction of compounds entering 
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clinical testing in the United States ever become 
commercial products (as noted above, Wardell 
and Lasagna indicate this fraction is now less 
than 10 percent). Multinational firms therefore 
have the option of screening new drugs abroad 
and performing duplicate U.S. trials on the re- 
latively small fraction of drugs for which New 
Drug Applications are submitted to the FDA. 
They also can perform different phases of 
development alternatively here and abroad in 


. order to reduce regulatory lags and bottlenecks. 


Some descriptive statistics serve to illustrate 
the extensive shifts that have occurred in the 
behavior of multinational firms with respect 
to foreign introductions and clinical testing over 
the postamendment period. In Table 2, data on 
all U.S. discovered drugs introduced in the 
United Kingdom over the period 1960-1974 
have been: assembled in order to consider 
whether U.S. discoveries are now being intro- 
duced there before here. A U.S. discovered 
drug is defined as one originating in a U.S. 
laboratory. 

Table 2 shows that in the early 1960’s, the 
vast majority of U.S. discovered NCEs intro- 
ductions in the U.K. become available there only 
after here. However, a rather dramatic shift in 
this situation has occurred over time. By the 
final subperiod, 1972~74, approximately two- 
thirds of the United States discovered NCE in- 
troductions in the U.K. were either introduced 
later, or have yet to become available, in the 
United States. Preliminary analysis of data on 
France and Germany suggest similar patterns. 

The shift in firm behavior depicted in Table 2 
would seem to be strongly tied to regulatory 
differences in these countries. We might also 
point out that the U.S. firms share of U.K. total 
ethical drug and new product sales declined in 
the post-1962 period (Grabowski and Vernon), 
thus amplifying the incentives operating on 
firms to modify their traditional practices of 
introducing new products abroad only after 
U.S. introduction. 

It would seem important to note that the be- 
havior of pharmaceutical firms in recent years 
represents a significant departure from the pre- 
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TABLE 2—-INTRODUCTION OF U.S. DISCOVERED DRUGS IN THE UNITED KINGDOM, 1960-74 
Number (Percent) of these 
Number of NCE U.S. Discovered NCEs: 
Introductions in U.K. InUS mUS n US NotI 
Peri f U.S. 5 ont n X n ade n we ot in 
enod ORUS: Origin Before Same Year Later CLs, 
1960-62 57 38 13 5 l 
(66.6) (22.8) (8.7) (1.8) 
1963-65 33 16 5 10 2 
(48.4) (15.1) (30.3) (6.1) 
1966-68 24 10 4 8 2 
(41.6) (16.7) (33.3) (8.3) 
1969-71 21 9 4 3 5 
(42.8) (19.0) (14.2) (23.8) 
1972-74 28 8 2 6 12 
(28.5) (7.2) (21.4) (42.9) 











Sources: Information on NCE introductions in the United Kingdom and the origin of each NCE introduction were obtained 
from data compiled by Paul de Haen, Inc., and the National Economic Development Office of Great Britain. In cases of 
conflict between these two sources on the country of origin, the drug was not included in the above sample of U.S. discovered 


introductions. 


‘Drugs of U.S. origin defined as an NCE discovered in U.S. research laboratory. 


dictions of the product life cycle trade theory 
proposed by Raymond Vernon and others. Not 
only are these new drug innovations being intro- 
duced first in foreign countries with much 
smaller markets than the United States, but they 
must also be produced in their initial stages of 
product life in foreign plants as well. This is be- 
‘cause U.S. regulatory law prohibits drugs not 
yet cleared by U.S. authorities from being ex- 
ported to foreign countries. Indeed, this pro- 
vision of the law would appear to provide sub- 
stantial incentives for direct foreign investment 
by U.S. firms. 

Data recently developed by Lasagna and 
Wardell also suggest some significant shifts 
have taken place in the location of clinical 
testing by U.S. firms. They have recently com- 
pleted a study of the new drug compounds 
clinically tested by 15 large U.S. ethical drug 
firms over the period 1960 to 1974. (These firms 
accounted for 80 percent of R & D expendi- 
tures in the United States.) Their results suggest 
an increasing tendency for U.S. firms to perform 
clinical testing of new drug compounds first in 
foreign locations. Specifically, they found that 
in 1974 these firms clinically tested approxi- 
mately one-half of all their new drug compounds 


first abroad, whereas before 1966, they per- 
formed virtually all their clinical testing first in 
the United States. Although industry R & D 
expenditure data indicate that the percentage of 
total R & D outlays expended in foreign coun- 
tries by U.S. firms is still small (15.4 percent in 
1974), foreign outlays are growing much more 
rapidly than domestic expenditures and this per- 
centage has doubled in the space of a few years 
(Grabowski, Ch. IID. 

In summary, the data analyzed in this section 
indicate that U.S. based multinational firms are 
increasingly testing and marketing new chemical 
entities abroad before the United States. As dis- 
cussed above, the option to engage in such 
foreign activities offers multinational firms 
significant advantages in dealing with the more 
stringent regulatory situation that has evolved in 
this country. It is therefore perhaps not surpris- 
ing that large multinational firms now account 
for such a dominant share of innovation in the 
U.S. ethical drug industry. 


II. Summary and Conclusions 
Our results indicate that FDA regulation of 
ethical drugs has had some significant adverse 
effects on the structure of pharmaceutical inno- 
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vation. In effect, the higher costs and risks of 
drug innovation in the more stringent post- 1962 
regulatory environment have operated as a 
barrier to competition through new product 
introduction. Consequently, the supply of new 
drugs has not only declined, but it has also be- 
come more concentrated over time in the larger 
multinational firms: better able to deal with this 
more stringent environment. Given the rapid 
spread of health and safety regulation controls 
throughout all sectors of the economy, further 
attention to the adverse effects of regulation on 
industry competitive structure would seem 
highly desirable. They constitute a potentially 
important source of long-run indirect costs to 
society that must be weighed against the benefits 
of these new regulatory controls. 
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The Characteristics of Optimum 


Inventions: An Isotech Approach 


By RoGER A. McCain* 


Technical ‘‘progress’’ has become a contro- 
versial social issue, but the nature of technical 
progress is badly understood. Economists may 
best contribute to the discussion by analyzing 
technical change as an instance of choice subject 
to a constraint of limited technological 
opportunity. 

The innovation possibility frontier (Charles 
Kennedy) is one hypothetical constraint on 
technological opportunity. Models based on 
the innovation possibility frontier customarily 
assume steady growth (E. M. Drandrakis and 
Edmund $. Phelps, William Fellner and 
McCain) and are rather well understood. They 
have been incisively criticized by Nordhaus, 
who proposed, as a general alternative, the 
hypothesis of an isotech map. An exploration of 
the characteristics of optimum inventions, in 
terms of the isotech hypothesis seems of some 
interest. 

A single isotech, the C-isotech, is the 
set of all techniques attainable at a given cost, 
C. Thus in the standard neoclassical model, the 
production function is the zero-isotech. The iso- 
tech map will depend on the history of technical 
development as a whole and so cannot be stable 
over time.! The generality of the isotech hy- 
pothesis makes it possible to raise some ques- 
tions of considerable interest, which are beyond 
the range of the innovation possibility frontier 
hypothesis. Because scale is a major deter- 
minant of the social impact of technology, 
(E. Schumaker) we shall as an example explore 


*Associate Professor, Temple University. I am indebted 
to participants in the RES Specialist Conference on Govern- 
ment and Innovation, to Richard Horne of the City 
College, City University of New York, and to Howard 
Teasley of the Oregon State Department of Highways, for 
useful discussions of some of the topics explored in this 
paper. 

This follows Nordhaus. 


John K. Galbraith’s ‘‘imperatives’’ of large 
scale.? 

We first explore some characteristics of 
optimum inventions. We suppose that an in- 
vention is characterized by capital intensity, 
k, and labor intensity, n, as usual; and also by 
the minimum capital scale £, and the durability 
of the capital good, m. The capital good is 
supposed to be a one-hoss shay. The isotech 
map is represented by a cost function 
(1) $ = o(k, @, m,n); 

The output scale of an individual plant is €/k; 
the employment scale is @(n/k). We assume 
that a design is to be prepared in order to produce 
a predetermined flow of output, q, per year. 


` The net value of the design is then 


365 


m 


J, 


where p(t) is the price of the output at time t, 
w(t) the wage at time t, and r the rate of dis- 
count. Writing 


e™(p(t)q — w(t)ng) dt 
— kq- ġ 


GV E eT'(p(t) — w(t)n)dt—k 


equation (2) is 


(4 V=q— ¢. 

For diagnostic purposes we maximize qv 
subject to a developmental expenditure 
constraint 

$ 


(5) gs 


2Mathematical details are available from the author. 
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and the necessary conditions for a maximum 


ag 
(o) SB = p(n) ~ w(m) 1] 
ðk 
ag 
(6c) i =0 
Ok 


These conditions are displayed in cross section 
in Figures 1, 2, and 3. In Figure 1, lines xx’, 
yy’, zz’, have the slope equal to —W, where 
W is the discounted present value of expected 
wage disbursements over the life of the plant. 
Notice that a rise in w(t) for some periods, 
with w(t) unchanged in other periods, will 
raise W and so lead to a substitution of capital 
for labor along the constraint isotech, that is, 
the @-isotech. Notice too that a smaller r would 
imply a larger W ceteris paribus and would also 
induce substitution of capital for labor, as we 
would expect. As the diagram is drawn, how- 
ever, we see a larger research effort (larger 
$) associated with larger savings of both capital 
and labor. This in part reflects the partial- 
analytic approach in use here; that is, it reflects 
the constancy of W regardless of the magnitude 
of #. If we consider the aggregate economy as 
a whole, we might expect a larger development 
enterprise, $, to be correlated with a larger 
W reflecting a more rapid rate of increase of 
w(t). Figure 4 is drawn to illustrate this 
possibility. In Figure 4, W rises just rapidly 
enough with @ so that technical progress is 
Harrod-neutral (k is constant provided r is), a 
familiar condition of steady growth. 
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FIGURE} 


In Figure 2, curves aa’, bb’ and cc’ have a 
slope of e""[p(m) ~ w(m)n]. The down- 
ward convexity of the curves aa’, bb’ and 
cc’ is most plausible, since a larger m will 
mean not only a smaller e7" but also (with 
rising w(t)) a smaller last period mark-up 
p(m) ~— w(m)n. Notice that nevertheless a 
smaller r will, ceteris paribus, entail a larger 
slope e~*™ (p(m) — w(m)n) and so a substitution 
of durability, m, for initial capital outlay, k, 
along the constraint isotech ġ. Notice that ‘‘tech- 
nological obsolescence’’ would require that 
p(m) — w(m)n = 0, but this will not ever be so 
if ae #0. 

om , 

Condition (6c) indicates that no value is 
placed on scale per se, within the relevant 
range (i.e., assuming f is much smaller than 
q). Thus the slope of jj’, hh’, and gg’ is zero, 
as indicated by condition (6c). If the corres- 
ponding optimum ¢/k should be greater than 
q, this result would of course be invalid, and 
a more complex result must be invoked. 

The determinants of the scale of a rep- 
resentative plant deserve more careful con- 
sideration. The scale of the individual plant will 
be an important determinant of the social and 
environmental impacts of a technology. How- 
ever, the determinants of the scale of an 
individual plant have been little explored in 
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FIGURE 2 


economics. Galbraith, an exception to the 
general neglect, assures us that the ‘‘impera- 
tives” of technology require large scale. 

What are “‘imperatives of technology?’ If 
we regard technology not as an object of choice 
but as a given, as Galbraith often seems to do, 
then the ‘‘imperatives of technology’’ are 
straightforward enough: every innovation has 
its time, its place, and its scale, and only one 
scale is possible. If, however, we regard tech- 
nology as an object of human choice, this 
interpretation becomes meaningless noise. Still, 
we can interpret Galbraith’s hypothesis as 
meaning that technological opportunities are 
not neutral with respect to change in scale, as 
shown in Figure 3. Instead, we may sup- 
pose that technological opportunities are 
strongly biased toward large scale, as shown 
in Figure 5. The term ‘‘imperatives’’ of tech- 
nology seems misplaced here, though; small 
scale is attainable even if at some cost. 

In the Galbraithian system, the substitution 
of large-scale, high-productivity technology 
for smaller-scale technology enforces oligopoly 
or monopoly. (Imperfect competition then 
allows gains from technical development to be 
more nearly captured by the firm, and so 
leads to more research, which compounds the 
tendency to large scale.*) As an alternative to 


INNOVATION AND INVENTION 367 





FIGURE 3 


the Galbraithian scenario, we shall observe that 
the cause-and-effect relationship may run in the 
other direction. Industrial concentration may 
lead toward large-scale technology even at a 
sacrifice in terms of labor productivity, even 
when technological opportunities are not biased 
toward increasing scale, i.e., when they are 
as in Figure 3. 





Ficure 4 


We suppose that a large firm, with smaller 
competitors or potential competitors, is develop- 


3I am indebted to David Martin of the State University 
of New York-Geneseo, for clarifying this scenario to me. 
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ing new technology for its own use. For one 
reason or another, patents are not effective in 
preventing imitation of the new design by the 
competitors or potential competitors. Thus, 
the demand curve of the technology-developing 
firm will be 


r 


© w=f'(p, d ZE <o 


(ceteris paribus)* since the new techniques will 
be used by imitators. The imitators will attain 
lower cost levels than the competition now does 
and will presumably respond in part by expand- 
ing their output. Moreover the number of 
imitators will increase with time. However, the 
vigor of imitative competition will vary’ with 
the parameters of the new design, so that 
more exactly 


(9) q= f" (p,t,k,ð,m,n). 


In particular, we may suppose that a larger 
minimum capital scale, f, would imply less 
imitative competition (William J. Baumol) 
and so 


m 


ð 
q= f" (pte E <o. 


(10) 





FIGURE 5 


4This may be offset by secularly increasing demand, 
which is neglected here. ` 
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It will be more convenient to treat gp as an 
independent variable, so in place of (10) we 
substitute® 


ð 
GQ) p=flar.t.é)s <o. 


The necessary condition for a maximum which 
corresponds to 6c is now 


af" nof l 
(12) TA [ ett dt> o. 


This is shown in Figure 6, where the slopes of 
curves jj’, hh’, and gg’ represent the right- 
hand side of (12). These curves are drawn 
convex downward on the plausible assumption 
that the marginal impact of scale on price 
diminishes with increasing scale. 





£ 


FIGURE 6 


Thé situation would be very different if the 
firm were designing new equipment to sell to 
other firms, rather than for its own use, as, for 
example, agricultural: implement companies - 


5The. assumption here is that the plant, once built, 
will be operated at full capacity. This assumption 
allows us to avoid a problem in the’ calculus of varia- 
tions, and can be relaxed without modifying the results. 
Details are available from the author on request. 
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would design new equipment for use by farmers. 
Still assuming that large scale is a barrier to 
rapid diffusion of the new technology, the 
designer would then choose a smaller scale 
than that which would maximize productivity, 
given development expenditure, rather than 
greater. This suggests that the characteristics 
of optimum inventions will depend in complex 
ways on the characteristics of particular mar- 
kets, and no doubt this is the case. 

This distinction is of some importance, for it 
suggests that the dispute between proponents of 
the Galbraithian hypothesis of ‘‘technological 
imperatives’’ and of the opposite hypothesis 
may be resolved empirically. On the alternative 
hypothesis, the tendency of scale of new ma- 
chinery and its correlation with the magnitude 
of the developmental effort will depend on 
whether the machinery is produced for the 
firm’s own use or for sale in a broad market. 
The Galbraithian hypothesis entails no such 
dependency. 

Technical development is neither a jugger- 
naut nor an arena of unrestricted choice. Rather 
it is an arena of constrained choice. Con- 
strained choice is a very familiar concept in 
economics, but the difficulty in treating tech- 
nical development as an area of constrained 
choice has lain in the appropriate conception 
of technological opportunities. This paper has 
explored the characteristics of optimum inven- 
tions in the light of Nordhaus’ conception of 
an ‘‘isotech map,’’ considered as the constraint 
of technological opportunity. Shortcomings of 
this approach are its partial-analytic character 
. and its character as a ‘‘snapshot’’ of tech- 
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nological opportunities at an instant of time. 
This means both that the isotech map is not 
stable over time and that it depends on the 
historical time path of past technical progress, 
which means in turn that the isotechs may not 
have the convexity which would assure unique- 
ness of the local optimum. Nonetheless, some 
insights have been gained on the economics 
of technology, including both extensions of 
familiar ‘‘neoclassical’’ propositions and 
systematization of some Galbraithian and 
decentralist ideas. Moreover, some potentially 
testable hypotheses have been posed. 
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SOME ASPECTS OF INCOME DISTRIBUTION 


The Effects of the Rural Income 
Maintenance Experiment on the: 
School Performance of Children 


By REBECCA A. MAYNARD* 


A comprehensive evaluation of any welfare 
reform proposal must consider both long-run 
and short-run costs and benefits. One short-run 
benefit of a negative income tax program 
(NIT) is likely to be improvements in the school 
performances of the children of participants. 
These improvements may occur for several 
reasons: health may improve as a result of 
increased consumption of nutritious food and 
health care; learning aids such as books and 
magazines may become more readily available; 
and parents may spend more time with their 
children, participating with them in learning- 
related activities. Therefore, a long-term benefit 
of an NIT may well be the higher earnings 
that these children will eventually receive as a 
result of such improvements. 

This paper summarizes the findings of an 
analysis of the effects of the Rural Income 
Maintenance Experiment on four measures of 
school performance—attendance, comportment 
grades, academic grades and standardized 
achievement test scores. 


I. The Model 


The analysis of the relationship between 
participation in a negative income tax program 
and school performance is based on a theoretical 
model which assumes that learning is composed 
of two distinct but interrelated components: 
learning that occurs as a result of environ- 


*Senior Economist, Mathematica Policy Research, 
Princeton, N.J. This research was supported by the 
Institute for Research on Poverty and Mathematica Policy 
Research. I am indebted to Richard Murnane and 
Harold Watts for their comments and suggestions. 
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mental exposure rather than as a consequence 
of any behavioral choice and learning that is 
directly attributable to the child’s choice of 
activities. Changes in the home and/or school 
environments may affect both components of 
learning. If the general intellectual quality of the 
environment improves, the child’s nonchoice 
learning will increase. Also, changes in the 
environment will affect the child’s allocation of 
time among activities that differ in terms of their 
learning components. 

Notationally, the determinants of learning 
can be expressed as follows: 


Li = f(Li-1 »g,At, Et) 
where 


L = learning in period t 


Ls = the knowledge stock in period t 


g  =genetic endowment 
At = activities selections in period t, and 
E, = environmental conditions in period t. 


The introduction of a negative income tax pro- 
gram may affect learning directly and indirectly 
through its effects on the child’s environment 
and on the child’s activity selections. The 
relationships between the program parameters 
and the variables in the learning function are 
discussed briefly below.* 


*Maynard presents a more rigorous exposition of this 
theoretical model. 


VOL. 67 NO. 1 


The parameters of a negative income tax pro- 
gram include the guaranteed annual income, 
G, and the income tax rate, £. If total earnings 
and other income falls below the critical level 
determined by G and t, the family receives an 
income subsidy which is a function of the pro- 
gram parameters and total earned and other 
unearned income. Since payments are made to 
the parents, the program’s impact on school 
performance depends indirectly on the induced 
modifications in the parents’ behavior. 

For families whose incomes fall below the 
break-even level, the primary effects of the 
program are expected to be 1) an increase in 
total family income and 2) a reduction in 
parents’ labor force activity. These effects can 
be broken down into a price effect of the tax, an 
income effect of the (compensated) tax, and an 
income effect of the guarantee. 

The price effect of the tax on income lowers 
the effective wage rate, thereby inducing a 
reduction in both labor force activity and in 
income. The income effect of the tax tends to 
offset the price effect by inducing an increase 
in these factors. The usual assumption is that the 
net effect of the imposition of or increase in the 
tax will be a simultaneous decrease in labor 
force hours and in income. 

These two effects are competing in terms of 
their effects on school performance. It is 
assumed that parental time and income expen- 
ditures that complement education objectives are 
normal goods and superior to expenditures that 
compete with education objectives. Thus, 
parents will spend the additional nonlabor- 
market time 1) interacting generally with their 
children, 2) in ways that improve the child’s 
learning efficiency, 3) in ways that increase 
the desirability of learning activities, and 
4) substituting for the child’s work-type 
activities. The first of these effects will lead to 
greater amounts of nonchoice learning. while 
each of the last three effects will alter the 
child’s time allocation between activities of 
greater and lesser learning intensities. 

The tax-induced reduction in income is 
assumed to have a negative influence on the 
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environment, with the result that less of the 
child’s time will be devoted to learning- 
intensive activities and less nonchoice learning 
will occur. It is uncertain whether the favor- 
able price effect of the tax will dominate this 
negative income effect. 

However, for families initially below break- 
even, it is assumed that the tax-induced decrease 
in income is more than offset by the guaranteed 
annual income of an NIT program. To the 
extent that parents allocate this income to the 
consumption of goods that increase the quatity 
of the environment and that encourage the con- 
sumption of learning-intensive activities, school 
performance will improve. For example, parents 
may purchase goods such as increased non- 
labor-market time, better quality housing, more 
nutritious foods, health care, and books. 
These goods may improve the child’s learning 
efficiency, and they may permit and encourage 
the consumption of greater amounts of learning- 
intensive activities. Also, constraints on school 
attendance and continuation may be alleviated. 

In summary, imposition of a negative in- 
come tax is expected to lead to imprcved school 
performance through its effects on the parents’ 
time and income allocations. Their time reallo- 
cations may result in an increase in 1) knowledge 
diffusion from the parent or other environ- 
mental aspects to the child, 2) the release of 
time constraints on the child, or 3) increases in 
the relative desirability of learning intensive 
activities. The Rural Income Maintenance 
Experiment collected data to investigate whether 
or not such positive influences on performance 
are observed when a negative income tax pro- 
gram is implemented. 


Il. The Sample and Data 


The sample of children used for tne analysis 
is a subset of the children whose families par- 
ticipated in the experiment. It includes all 
children 1) who were in grades 2 through 12 at 
the time of the most recent observations on any 
school performance measure, 2) who did not 
change their household of residence during the 
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experiment, and 3) whose family background 
data are relatively complete. Further, the 
analysis of any particular dimension of school 
performance includes only children for whom 
pre- and postenrollment performance data are 
available. Altogether, 847 children were in- 
cluded in some portion of the analysis. 

The sample- children are not representative of 
the student population in their respective regions 
—Duplin County, North Carolina and Poco- 
hantas and Calhoun Counties, Iowa. Further- 
more, they are not representative of the nation’s 
population of school children but of an 
intellectually impoverished population. For 
example, low family income, low parental 
education levels and large family sizes typify 
both this sample and students who have a 
relatively high risk of school failure. Table 1 
shows selected characteristics of the Iowa and 
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North Carolina experiment samples, the Iowa 
and North Carolina regions, and the nation. 
The. differences between the analysis samples 
and the larger populations affect the general- 
izability, but not the validity, of the results. 
The data base used in the analysis includes 
extensive information on the school per- 
formance of children and the resource supply 
characteristics of their schools and (for North 
Carolina grade school children) classrooms. 
In combination with information concerning 
each child’s home environment, these data have 
permitted a detailed investigation of the deter- 
minants of school performance and the calcula- 
tion of relatively precise estimates of the effect 
of the negative income tax program on each of 
four measures of performance—absenteeism, 
comportment grades, academic grades, and 
standardized achievement test scores. 


TABLE 1—CHARACTERISTICS OF THE RURAL INCOME MAINTENANCE EXPERIMENT’S SAMPLE, THE SITES AND THE 
f UNITED STATES 














Characteristic no 
Experiment. 


Sample 


Duplin 
County? 





United 
States 










Experiment 
Sample 


Pocahantas 
` County? 








Total Family 

Income ($) 3,645.00 6,085.00 
% Families with 

Income Below 

Poverty Level 62.10 39.90 
Education of 

Head (years) 7.60 8.88 
% Female Heads 12.70 18.90 
% Farmers 29.90 28.10 
Family Size 6.50 4.90 
Rooms/Person 0.90 0.94 
% Black 67.90 ` 43.70 





3,997.00 9,591.00 9,433.0° 
36.80. 9.70 9.7¢ 
10.90 11.50 12.3° 
13.20 6.80 10.8? 
49.80 83.30 5.20 

6.10 5.10 3.6 
0.92 - 078 N.A: 
0.00 0.00 11.2? 





Note: N.A. = not available. 


aSource: the screening interviews for the Rural Income Maintenance Experiment. 
bSource: Statistical Abstract of the United States, U.S. Bureau of the Census, 1970. 
“Source: Statistical Abstract of the United States, U.S. Bureau of the Census, 1971. 


III. The Results 
The general form of the model used to esti- 
mate the effects of the negative income tax pro- 
gram on school performance is: 


n 


: k 
Ly= a+ Bilr1+ X BilnEi+ X, BE; 


i=2 j=k+1 


+ Ba+ıT + H 
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where 
E 
Li and Li = the post- and pre-experiment 
performance measures, 
respectively 


E = environmental conditions 
prior to enrollment in the 
experiment and school 
environmental conditions 
during the period of time 
between the pre- and 
postenrollment measures of 
performance 


T = a treatment status variable, 
and 


p = a random error term 


All but the absenteeism equations were esti- 
mated using ordinary least squares. Since a high 
degree of intrafamily correlation among the error 
terms in the absenteeism equations was ob- 
served, those equations were estimated using an 
error-components model that includes a family- 
specific error term. 

The main findings with respect to the program 
response are summarized in Table 2, which 
presents adjusted mean estimates of school 
performance for children from experimental 
families and for children from control families.? 
The largest and most significant responses were 
found for the sample of 2nd through 8th grade 
students from North Carolina families. These 
children exhibited statistically significant re- 
sponses for all four measures of school per- 
formance. Positive experimental responses in 
terms of relative differences in the adjusted mean 
values of outcome measures include a 30.5 per- 
cent reduction in absenteeism, a 6.7 percent in- 
crease in comportment grade point average, a 
6.2 percent increase in academic grade point 
average, andan 18.9 percent improvement in the 
deviation between achievement test scores and 
expected grade equivalent scores. The percentile 


?The responses are presented in terms of adjusted 
means so that the results can be interpreted as applicable to 
experimental and control groups that have identical com- 
positions, equivalent to the mean values of the control 
variables. 
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scores on standardized achievement tests also 
rose for 2nd through 8th graders in the North 
Carolina experimental group relative to children 
in the control group, but the adjusted mean dif- 
ferential is relatively small and statistically 
insignificant. 

The older sample of children from North 
Carolina families did not exhibit any significant 
experimental responses. The adjusted mean 
value for academic grades was 4.3 percent 
higher for children from experimental families, 
but this finding is not statistically significant. 
The differential for 9th through 12 graders in 
terms of number of days absent per year is very 
small and not statistically different from zero. 

While the above estimates of experimental 
responses for children from North Carolina 
families support the general hypothesis that a 
negative income tax program will result in 
improved school performances, the findings for 
the Iowa samples provide little or no support 
for this hypothesis. None of the adjusted mean 
differences in school performance between the 
experimental and control groups in Iowa is 
statistically significant. Children from experi- 
mental families did reduce their absenteeism, 
but there was essentially no difference in com- 
portment grades between experimentals and 
controls. However, the most puzzling result is 
that both academic grade point averages and 
achievement test performances tended to be 
lower, other things being equal, for children 
whose families were enrolled in experimental 
negative income tax program. At least part of 
this anomalous finding can be explained by 
the presence of differences in sample character- 
istics? and the poorer quality of the Iowa school 
environment data.4 


3In general, students in the Iowa sample compared 
with those in the Narth Carolina sample were better per- 
formers prior to their enrollment in the experiment. While, 
within each sample, the relationship between the pre- and 
postexperiment measures of performance seems to be 
linear, it may be that nonlinearities do exist if the entire 
range of performances is considered (for example, if data 
from the two regions are pooled). 

4Student-specific data on classroom and teacher character- 
istics are available for the North Carolina sample, but 
only school-specific demographic data such as per pupil 
expenditures and enrollment are available for the Iowa 
sample. 
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In general, the program responses tend to be 
larger and more significant for children in the 
lower grade levels whose behaviors are easier 
to modify. Also, for children in all grade levels, 
the program responses are larger for those per- 
formance measures, such as absenteeism and 
comportment grades, that more closely embody 
current behavior and are less dependent on the 
effects of past behavior through the stock of 
knowledge. Investigations of whether or not the 
program response varied depending on the ex- 
pected level of benefit or preprogram character- 
’ istics of the individual or his/her environment 
revealed only one consistent finding: as the 
expected payment level increased, absenteeism 
decreased still further. Some significant relation- 
ships between preprogram factors and the treat- 
ment response were identified for selected 
outcome measures and samples. However, 
these findings do not appear to be generalizable. 


IV. Conclusion 


The results of this study suggest that the intro- 
duction of a national NIT program may lead to 
overall improvements in school performance 
and increases in the levels of educational attain- 
` ment. Participation in the experimental group 
favorably influenced the performance cf the 
2nd through 8th graders in the North Carolina 
sample. These children demonstrated significant 
improvements in attendance, comportment 
grades, academic grades and standardized 
achievement test scores. The most noteworthy 
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of these effects is the 30 percent reduction in 
their absences. However, neither the high 
school-age children in North Carolina nor the 
children in Iowa demonstrated any significant 
change in their performance as a result of par- 
ticipation in the program. 

The findings are not without anomalies 
which, given the potential magnitude involved, 
clearly establish the need for further research in 
this area. For example, some puzzling dif- 
ferences in both the magnitude and direction 
of responses across sites have not been ade- 
quately explained. Before more conclusive 
policy inferences can be drawn, additional 
research is required both on the general deter- 
minants of school performance aad, more 
specifically, on the causal effects of a negative 
income tax. 
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Sons of Immigrants: Are They at 
an Earnings Disadvantage? 


By Barry R. Cuiswick* 


In 1970, 9.6 million persons in the United 
States, or 4.6 percent of the population, were 
foreign born. Another 24 million persons, or 
11.5 percent of the population, were of foreign 
parentage, that is, either one or both parents 
were foreign born. The earnings and labor mar- 
ket behavior of the foreign stock (foreign born 
and foreign parentage) have not been the sub- 
ject of much systematic research despite the rise 
in public interest in ethnicity and discrimination. 
This paper, which focuses on the foreign parent- 
age, is drawn from a larger study of the earnings 
of the foreign stock which is intended to remedy 
this situation (see Chiswick). 

' This paper examines the effect of foreign 
parentage on the earnings of native born white 
men age 25 to 64 who worked in 1969. It is re- 
stricted to whites as they comprise 97 percent of 
the persons of foreign parentage and to men be- 
cause the problems of estimating labor market 
experience for women require that they be dealt 
with separately. In addition, persons born in 
Puerto Rico or an outlying area of the United 
States are excluded from the data. 


I. Variables and Hypotheses 


Among native born white men age 25 to 64, 
19 percent had at least one foreign born parent. 
These men had significantly higher annual earn- 
ings (12 percent) in 1969 than men with native 
born parents (Table 1). Although there is vir- 
tually no difference in the number of years of 
schooling or weeks worked during the year 
between the two groups, the foreign parentage 
tend to be older and disproportionately con- 
centrated in urban areas and outside the South 


*Senior Staff Economist, Council of Economic Advisers. 
The views expressed in this paper are solely those of the 
author and are not io be attributed to the CEA. James Moser’s 
research assistance is appreciated. Comments received from 
Carmel U. Chiswick have, as usual, been most helpful. 
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where wages are generally higher. Multivariate 
analysis is needed to disentangle the effects on 
earings of these explanatory variables. 

Having foreign born parents may have a direct 
effect on earnings, holding constant easily mea- 
sured dimensions of labor quality. There may be 
beneficial effects acquired from one’s parents 
(through inheritance or environment) due to the 
selectivity bias in migration, that is, the- tend- 
ency for migrants to be disproportionately high 
ability or highly motivated persons. There may, 
however, be disadvantages arising from being 
raised in a home less familiar with the language, 
customs, and institutions of the United States. In 
addition, there may be discrimination against 
second generation Americans in wages, em- 
ployment, or union membership. ‘A priori the 
net effect of these factors is uncertain. 

The effect of having a foreign parent may 
depend on whether it was the father, the mother 
or both who were foreign born. There are several 
hypotheses that would imply a differential effect 
of parents’ nativity. Foreign born fathers are 
more likely to have migrated for their own 
economic reasons, are therefore not a random 
sample of the men from their country of origin 
and are likely to be of higher innate ability or 
motivation than men native to the country of 
destination. Then, if labor market, ability and 
aspirations among native bom men are in- 
fluenced by their fathers, having a foreign born. 
father would tend to be associated with higher 
earnings. If their knowledge of the country’s 
culture, language, etc., is more heavily in- 
fluenced by their mothers, however, having a 
foreign born mother would tend to decrease 
earning potential. Another hypothesis that sug- 
gests an ‘‘effect’’ of mother’s nativity given 
that the father is foreign born is that the most 
financially successful of foreign born men may 
marry native born women, and there is a positive 
association of characteristics that generate high 
earnings in fathers and sons. 
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TABLE 1—CHARACTERISTICS OF NATIVE BORN WHITE MEN, AGE 25 To 64, By NATIVITY OF PARENTS, 1970 



































One or Both 
Both Parents Parents Foreign 
All Native Born Bom 
Standard Standard Standard 
Variable Mean Deviation Mean Deviation Mean Deviation 
1) Earnings ($) 9,653.53 7,600.69 9,441.93 7,417.57 10,567.98 8,284.73 
2) Log of Earnings (in i 
thousands of $) 4.31 0.86 4.29 0.86 4.41 0.84 
3) Education 11.91 3.42 11.92 3.43 11.85 3.35 
4) Age 42.72 11.09 41.71 11.08 47.08 10.06 
5) Experience (age- 
` education-5) 25.81 12.33 24,79 12.31 30.23 11.42 
6) Weeks Worked 48.27 7.85 48,27 7.85 48.28 7.86 
7) Log of Weeks Worked 3.85 0.29 3.85 0.29 3.85 0.29 
8) Percent Rural 30.24 45.93 33.14 47.07 17.70 33.17 
9) Percent South 29.24 45.49 33.60 47.24 10.37 30.49 
10) Percent Not ‘‘Married, 
Spouse Present” 14.44 35.15 14.55 35.26 13.96 34.65 
11) Percent Father 
Foreign Born 16.24 36.88 N.A. N.A. 86.41 34.27 
12) Percent Mother 
Foreign Born 13.91 34.60 NA. N.A. 74.02 43.86 
13) Percent Both Parents 
Foreign Bom 11.36 31.73 N.A. N.A. 60.43 48.90 
14) Percent in which a 
Language Other than 
English was Spoken 
in the Home 22.69 41.89 12.73 33.33 65.76 ‘47.46 
Number of observations 33,878 27,512 6,366 
Note: N.A.—Not applicable. 
Source: 1970 Census of Population, 1/1,000 Sample, 15 percent questionnaire. 
II. The Analysis to unity for a person living 
The analysis uses the human capital earnings in a rural area, and zero 
function as the point of departure. This function otherwise. 
was originally introduced at the 1965 American 6. SOUTHEQ1 Dichotomous variable equal 
Economic Association meeting (Gary Becker to unity in the 17 southern 
and Chiswick), but it has since been expanded states, including the District 
(Jacob Mincer) and has become a widely used of Columbia, and zero for 
. tool of analysis. The basic equation used here is other states. 
a linear regression of the natural log of annual 7. NOTMSP Dichotomous variable equal 
earnings (wages, salary and self-employment in- to zero for a person who is 
come expressed in thousands of dollars, LnE) on married, spouse present, and 
the exogenous variables: unity otherwise. 
1. EDUC Years of schooling 8. PARFOR, Dichotomous variables equal 
completed. MOFOR, to unity if either parent, the 
2.T Labor market experience, FAFOR, mother, the father, or both 
measured as age-schooling-5. BOPFOR parents, respectively, are 
3. TSQR Experience squared. foreign born. 
4. LNWW The natural log of weeks 9. NONENG Dichotomous variable equal 
worked. to unity if a language other 


5. RURALEQ1 Dichotomous variable equal than, or in addition to, 
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English was spoken in the 
home when the person was a 
child. 

Table 2 presents the multiple regression 
analyses using data from the 1/1,000 Sample of 
the 1970 Census of Population. Columns (1) 
and (2) present regression equations computed 
separately for the native and foreign parentage. 
The equations are remarkably similar. They 
have the same explanatory power and the 
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differences in the regression coefficients are 
very small and not statistically significant. The 
difference in f-ratios is consistent with the differ- 
ent sample sizes. The one exception is the region 
variable. While living in a southern state has a 
significant depressing effect (11 percent) on 
earnings for men of native born parents, for 
men of foreign parentage the magnitude is 
smaller (5 percent) and hardly significant 
(t= —1.65). 


TABLE 2—ANALYsSIS OF EARNINGS OF NATIVE BORN Wuite MALES, 25 To 64 YEARS OF AGE, BY NATIVITY OF 
Parents, 1970 








(Dependent variable: natural logarithm of earnings expressed in thousands of dollars) 














Regressions 
Parents At Least One Parent Parents Native 
Native Born Foreign Born or Foreign Born 
Variables (1) (2) (3) 4) (5) (6) (7) 
EDUC 0.06948 0.07220 0.07235 0.07132 0.07017 0.06988 0.06967 
; (47.15) (23.18) (23.22) (22.66) (52.8) (52.54) (52.14) 
T 0.03216 0.02511 0.02554 6.02585 0.03108 0.03062 0.03065 
(20.69) (7.02) (7.06) (7.14) (22.09) (21.71) (21.72) 
TSQR —0.00054 ~—0.00038  -—0.00038  —0.00039 —0.00051  -0.00051 —0.0051 
(— 18.89) (—6.22) (—6.24) (—6.37) (-19.85)  (~19.74) (—19.75) 
LNWW 1.13749 1.14221 1.14307 1.14363 1.13902 1.13880 1.13902 
(74.66) (36.96) (36,98) (37.01) (83.31) (83.32) (83.33) 
RURALEQ1 —0.18103 -0.16236 —0.16349 -0.16445 -—0.18357  -0.17881 —0.17959 
(— 19.22) (-7.01) (~7.03) (—7.07) (—21.22) (~20.54) (—20.60) 
SOUTHEQ1 —0.10989 -—0.04768 —0.04828 -0.04694 -—0.11280 —-—0.10514  —0.10624 
(— 11.85) (— 1.65) (— 1.67) (—1.62) (-13.05) = (~11.95) (— 12.05) 
NOTMSP —0.31711  -0.32357 -0.32405 -—0.32496 —0.31888 -0.31885 0.31821 
(—25.30) (— 12.50) (— 12.52) (— 12.56) (—28.22) (—28.22) (—28.14) 
PARFOR (a) (a) (a) , (a) (a) (a) (a) 
(4.67) 
FAFOR (a) (a) 0.00902 0.02726 (a) (a) 0.07688 
(0.33) (0.97) 
MOFOR (a) (a) —0.03270  —0.01823 (a) (a) 0.03735 
(= 1.53) (—0.82) 
BOPFOR (a) (a) (a) (a) (a) (a) — 0.05873 
(— 1.80) 
NONENG (a) (a) (a) —0.04594 (a) (a) —0.01955 
(—2.28) (—1.78) 
Constant — 1.15699 — 1.12442 ~ 1.12213 — 1.10936 —1.15892 -—1.15770  -—1.15346 
Number of observations 27,512 6,366 6,366 6,366 33,878 -33,878 33,878 
R 0.55495 0.55103 0.55133 0.55184 0.55555 0.55595 0.55605 
R? 0.30797 0.30364 0.30396 0.30453 0.30863 0.30908 0.30919 
Standard error 0.71947 0.70202 0.70196 0.71073 0.71652 0.71630 0.71628 








Note: (a) Variable not entered. t-ratios in parentheses. 
Source: 1970 Census of Population, {/1,000 Sample, 15 percent questionnaire. 
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If the effect of region is viewed as a compen- 
sating differential for the nonmoney aspects of 
living in an area, the different effect of southern 
residence on earings implies a weaker prefer- 
ence for living in the South among the children 
of the foreign born, and presumably also the 
foreign born themselves. The smaller effect on 
earings of residing in the South for the foreign 
born may also reflect a difference in real in- 
comes. Migrants to the United States are more 
likely to settle in the region with a higher real 
income and greater employment opportunities. 
` Historic roots may have retarded the regional 
adjustment of persons whose ancestors have 
lived in the South for several generations. That 
is, the substantial outmigration from the South 
may not have been sufficient to equalize earn- 
ings. Either hypothesis is consistent with the 
data on regional distribution by parents’ nativity; 
10 percent of the foreign parentage and 34 per- 
cent of the native parentage white men live in 
the South. 

Pooled native and foreign parentage regres- 
sions are reported in columns (5) to (7). Other 
things the same, earnings are 5 percent higher for 
persons with one or both parents foreign born. 
Compared to men with native born parents, 
earnings are higher by 7.7 percent if only the 
father is foreign born, 5.6 percent if both par- 
ents are foreign born, and 3.7 percent if only the 
mother is foreign born. These results suggest 
that whatever disadvantages persons of foreign 
parentage have (e.g., less information about the 
United States, discrimination by others) appear 
to be overcome by other factors, particularly if 
the father is foreign born. 

Earnings tend to be lower if a language other 
than, or in addition to, English was spoken in the 
home when the person was a child. The effect is 
a weakly significant 2 percent in the analysis of 
all native born persons, but it is larger, 4.6 per- 
cent, and more significant, if one or both parents 
are foreign born. 

A decomposition analysis can be used to ex- 
plain why, on average, foreign parentage men 
have earnings that are 12 percent higher than 
native parentage men. Evaluated at the mean, 
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2.5 percentage points of the difference arises 
because the foreign parentage are more likely to 
live in an urban area. They also have higher 
earnings because they are less likely to live in the 
South (2.6 percentage points using the native 
parentage coefficient), and because living in the 
South has a weaker depressing effect on their 
earnings (.6 percentage point, or 1.1 percentage 
points if the foreign parentage coefficient is set 
equal to zero). These two variables explain 
about one-half of the higher earnings of the 
foreign parentage. Using native parentage co- 
efficients, the greater labor market experience of 
the foreign parentage would tend to raise their 
earnings by 2.5 percent, but this may be offset 
by the flatter experience earnings profile (4.9 
percent), although the slope coefficients do not 
differ significantly. The schooling, weeks 
worked and marital status variables do not 
provide an explanation of earnings differences. 

Is it possible that earnings vary systematic- 
ally with the country of origin of the parents? 
Parents’ country of birth is coded by the 
Bureau of the Census as the father’s if he was 
foreign born, and the mother’s if the father was 
native born. The frequency distribution of par- 
ents’ country of birth for the group under 
study is: 











TABLE 3 
Country Percent Country Percent 

British Isles 11.6 Canada, Australia, 

Western Europe 23.9 New Zealand 7.8 
Southern Europe 19.5 Mexico 5.1 
Central Europe 16.3 Other Latin America 0.5 
Russia 9.6 Asia and Africa 1.6 
Balkans 4.1 Total 100.0 


Source: 1970 Census of Population, 1/1,000 Sample, 
15 percent questionnaire. 


Using the British Isles as the benchmark group, 
parents’ country of origin dummy variables were 
added to the foreign parentage regression equa- 
tion. The t-ratios were less than unity for all of 
the major sources of immigration, except 
Mexico. Ceteris paribus, earings are lower by 
18 percent (t = ~4.1) for those with a Mexican 
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born parent. However, native parentage 
Mexican-Americans have lower earnings than 
other white men of native born parents, ceteris 
paribus. (When a dichotomous variable for 
Spanish surname men living in the Southwest is 
added to the native parentage regression, it has a 
slope coefficient of —.268 (t = —6.06). This 
does not differ significantly from the Mexican 
origin effect in the foreign parentage analysis.) 
The lower earnings of foreign parentage 
Mexican-Americans reflect a characteristic of an 
ethnic group, rather than a problem peculiar to 
second generation status. 


HI. Summary and Conclusions 


The analysis suggests that second generation 
white male Americans differ very little from 
white males of native born parents, if anything, 
having a slight earnings advantage (5 percent) 
when other things are held constant. The annual 
and weekly earnings of the foreign parentage are 
higher by almost 12 percent. The foreign par- 
entage, however, are less likely to live in a rural 
area or in the South where earnings are lower, 
and this explains about half of the observed 
difference in earnings. Although on average they 
are five years older, the foreign parentage have 
about the same level of schooling and work the 
same number of weeks in the year. With the 
exception of the South-non-South variable, the 
partial effects of the explanatory variables are 
the same for both groups. 

Earnings are higher by about 8 percent if the 
father is foreign born and the mother is native 
born, in comparison with those of native parent- 
age. The advantage from having foreign parents 
is about 6 percent if both are foreign born and 
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4 percent if only the mother is foreign born. 
Other things the same, earnings are lower (by 
about 2 to 5 percent) if'a language other than 
English was spoken in the home when the person 
was a child. Persons of Mexican parentage do 
have significantly lower earnings, ceteris 
paribus, but this appears to be a problem shared 
in common with Mexican-Americans whose 
families have lived in the United States for three 
or more generations. 

If there is discrimination against second gen- 
eration Americans it appears to be overcome by 
other factors. These other factors may include 
innate ability, or knowledge, skills or motivation 
acquired in the home. Some of the factors that 
are associated with the higher rate of migration 
of the more able or more highly motivated may 
be passed on through inheritance or environ- 
ment to the migrants’ native born children. It 
would appear, however, that there is aregression 
to the mean in these characteristics from one 
generation to the next. 
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Short-run Housing Responses to 
Changes in Income 


` By ELIZABETH A. ROISTACHER* 


Income maintenance and housing allcwance 
plans, both currently being evaluated as poten- 
tial federal programs for low-income families, 
provide households with supplements to income 
which increase the demand for housing. While 
income maintenance schemes allow the con- 
sumer complete freedom of choice with respect 
to consumption, housing allowance plans may 
constrain choice in a variety of ways.! The re- 
sponse of housing demand to changes in income 
is a significant factor in assessing the relative 
merits of these two programs. 

The research presented here is concerned with 
the impact of increased income on the annual 
housing expenditures of households who have 
moved. The data employed are drawn from the 
University of Michigan panel study of income 
dynamics, which follows a sample of 5,000 
households over a period of years. These panel 
data allow us to link each household’s change 
in income over time with changes in its demand 
for housing. Most previous studies of housing 
demand rely on cross-sectional estimates which 
are long run: they implicitly assume a household 
would respond to a different income level just as 
would a household who may have been at that 
level for a long enough period of time to acquire 
a different set of tastes. To the extent that house- 
holds move from one short-run adjustment to 


*Assistant Professor of Economics, Queens College, 
CUNY. This research was supported by a Faculty Research 
Award. Craig Winderman ably performed the computer 
work and provided invaluable research assistance. George 
Borjas, Greg Duncan, and William DuMouchel provided 
helpful advice. 

"The Housing Allowance Demand Expenment spon- 
sored by the U.S. Department of Housing and Urban 
Development employs both ‘‘percent of rent’ and ‘‘hous- 
ing gap’’ formulae to determine payment. In some cases 
“minimum standards” conditions are placed on the pay- 


\ ments. See Stephen Mayo, pp. A-6 to A~8. 
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another because of repeated changes in eco- 
nomic circumstances, rather than ever actually 
achieving the implied long-run equilibrium, 
short-run elasticities may be more revelant for 
evaluating housing policy. 


I. A Model of Housing Demand Over Time 


Increases in a household’s income may affect 
housing demand in a number of ways. First, 
additional income could induce upgrading of its 
current unit through higher maintenance or 
through additions or modifications to the struc- 
ture. Upgrading is most likely to occur among 
homeowners. Alternatively, a household may 
make a major adjustment in housing consump- 
tion, possibly including a change in tenure, by 
moving to another dwelling unit. Because of the 
high transactions costs associated with moving 
—search costs and actual moving costs—, 
households are likely to move relatively infre- 
quently, so that actual housing consumption may 
lag behind its desired level. It seems reasonable 
to assume, however, that households who do 
move will attempt to adjust fully to their new 
economic circumstances, or even ‘‘overadjust”’ 
in anticipation of future changes, because of the 
high transactions costs. - Therefore, households 
who move are assumed to make at least a com- 
plete short-run adjustment, given their current 
tastes, although in the long run their tastes may 
change.? 


2Less than full adjustment, however, would be likely if a 
household is moving between cities. An initial move to a 
less than optimal unit may be followed by a second move 
to the desired unit once the household has familiarized itself 
with its new housing market. Some evidence of this pattern 
is found in Roistacher 1974, p. 48. Since our analysis elimi- 
nates inter-standard metropolitan statistical area (SMSA) 
movers, the likelihood of short-run partial adjustment is 
minimized. 
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While we have estimated residential mobility 
and tenure change models using the data from 
the Michigan panel, we limit further discussion 
to our analysis of the change in annual housing 
expenditure. for households who have moved.? 
Limitations in the data preclude analysis of the 
extent to which housing adjustment is made by 
upgrading a current unit rather than by moving. 

The change in annual housing consumption 
for families who move is estimated as a function 
of changes over time in income, family size, and 
relative prices.* Let the demand for housing ser- 

' vices at a point in time be specified as 


(1) E,= aY? NEP? TZE 


or equivalently 


(2) InE, = lna tblnYyYi+celinN 
+ dinP, + Èv 1nZ;, 


where ŒE is annual real expenditure on housing 
services, Y is permanent or normal income, N is 
family size, P is the relative price of housing, 
and the Zą are demographic variables such as 
age, race, sex, and marital status of head, while 
b, c, d, and the v; are time-invariant parameters, 
and a; is a time effect. Then the change in 
housing consumption from time t — 7 to time t 
is equal to 


(3) 1n(E/E:) =a’ + b 1n(Yi/Yi-) 
+c In(M/Ni-7) + d 1n (Pi/Pi-:) 


3These results are available in a more extensive paper 
(Roistacher 1976). Income changes as well as levels were 
found to be significant in predicting residential mobility as 
well as in predicting the switch from renting to owning for 
families who move. 

4Since we deflate annual housing expenditure by the 
change in the price of housing, the change in annual ex- 
penditure measures the change in annual consumption of 
housing services. 

>The time-invariance of b and c is supported by empiri- 
cal results. Cross-sectional regressions for 1969 and 1972 
indicate that the elasticities of income, family size, and age, 
are stable over the two time periods. The Z, are assumed 
to be time-invariant because the analysis is restricted to 
households with the same head over the period. 
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where a’ = In(a,/ar_-). Ln(Et/E:--), In(¥i/ 
Yı), and In(P;/P_,) respectively approxi- 
mate the percentage change in housing expendi- 
ture, income, and prices, and the coefficients 
b and d are interpreted as income and price 
elasticities of expenditure on housing.® 

Equation (3) assumes that households are in 
equilibrium at the two points in time over which 
the income elasticity is measured. However, 
since our empirical analysis observes house- 
holds who may be in disequilibrium’ prior to 
the move, we include in our estimated model 
two variables which control for this possible 
disequilibrium: the first measures the time since 
the household’s previous move and the second 
is an interaction between this variable and the 
percentage change in income. 


II. Data Base and Definitions of 
Key Variables 

The data used for the analysis are taken from 
the first six years of the Michigan panel study 
(1968-73) and are restricted to those families 
who moved within one of the 24 largest SMSAs 
from 1969 to 1972, the period over which 
changes in income and housing expenditures are 
examined.” Approximately 550 households fall 
into the final sample. 


®The expression In(1 + x) has the Taylor’s expansion 


area _yyn-i" 
x-3 +3 ... + (-1) Fa 
so that if x is small 1n(1 + x) is approximated by x. (See 
R.G.D. Allen, p. 456). The expression In(E,/E,_,) may 
be rewritten 


Inf1 + (E — Bt-1)/E-1] 


which is of the general form (1 + x), as are the income and 
price terms. While the approximation of I1n(1 + x) is better 
for small values of x, the concept of elasticity itself breaks 
down for large values of x. When percentage changes are 
large, one must resort to a midpoint formulation for which 
ln(1 + x) is an excellent approximation and a perfectly 
reasonable alternative. 

7By restricting the analysis to households within each of 
the largest SMSAs, we can employ SMSA-specific deflators 
and relative price variables as well as control for differences 
in supply and tastes associated with metropolitan markets. 
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Annual housing expenditure for homeowners 
is calculated as 6 percent of reported house value 
plus annual property taxes and utilities. The 
annual housing expenditure variable for renters 
is equal to annual rent plus annual utilities. 
While our measure of annual housing expen- 
ditures is likely to overstate true annual housing 
outlays for owners as house value rises, the error 
is not correlated with the percentage change in 
income; therefore, our estimated income elastic- 
ity is not biased by this error.® 

Changes in income are calculated as the 
change in the average income from the first three 
years (1967-69) to the last three years (1970— 
72). This gives us a measure of the change in 
normal or permanent income.’ (Each year’s 
Spring interview reports the previous year’s in- 
come and current house value or monthly rent. 
(See Survey Research Center, 7, pp. 283 and 
307.) An imputed rent equal to 6 percent of net 
equity is included in the incomes of 


homeowners. 
All income figures are adjusted to 1968 dollars 


using the Consumer Price Index (CPI) for the 
appropriate SMSA. Housing expenditures are 
deflated either by the renter component or the 
ownership component of the CPI. The change 
in the relative price of housing is calculated as 
the ratio of the change in either the renter or 


Leslie Kish and John B. Lansing have found no sys- 
tematic bias in estimates of house value made by owner- 
occupants. 

®*The annual cost of housing falls as a percentage of house 
value for a number of reasons: economies in insurance, 
maintenance and utility costs, lower loan-to-value ratios 
and lower mortgage maturities as well as savings on property 
tax and interest costs from the increased tax benefits for 
higher income households. (See Frank de Leeuw.) For 
households switching from renting to owning the error in 
our dependent variable is approximately proportional to the 
measure of house cost, but since in Æ is not strongly 
correlated with In(¥,/¥;:-,), our income coefficient is not 
biased by this error (correlation coefficient = .13). (Initial 
owners who move are omitted from the analysis.) 

10Regressions employing the change in three-year average 
annual income produced larger, more significant income 
coefficients than did regressions employing the change in 
current income or those which replaced current income 
with lagged income. 
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Ownership component to the change in the 
overall CPI." 

Since we are particularly concerned with the 
responses of households who will be partici- 
pants in government subsidy programs, we test 
for differences in behavior between low-income 
and all other households (hereafter referred to 
as high-income). A household is defined as 
low-income if it falls into the lowest decile of the 
population in any of the six years 1968-73 ac- 
cording to an income-to-needs criterion.” 


II. The Estimated Model 


For households who move we estimate the 
change in annual housing expenditure by 
ordinary least squares using the model 


(6) H; = 5 BX i + €; 


j=0 


where H = In(Ft/Ey..,) where E is annual 
expenditure on housing 
X= 1 
X, = in(¥./¥_,) where Y is three-year 
average annual income 
X: = 1 if X, <0; zero otherwise 
X; = Xə s Xı 
X4 = 1n(M:/Nt-,) where N is family size 
X; = In(P3:/P;,t-7) where P is the 
relative price of housing 
Xe = number of years since previous 
move 
X; = Xe * Xi 


with e a normally distributed random error, i 
indicating the household, and j the SMSA in 


“The renter index is subject to ‘‘aging bias” so that it 
overstates true price increases. However, this tias has little 
impact over short periods of time. See Bureau of Labor 
Statistics, p. 4. 

“This is the Orshansky-type poverty threshold which 
relies on a U.S. low-cost food plan with adjustments for 
economies of scale in food and non-food items. See Survey 
Research Center, 2, pp. 9—10. Because the Michigan panel 
oversamples lower income households, about 43 percent of 
the observations in our final sample fall into our definition of 
low income, 
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which the household lives. X, and X; allow tests 
for differences in slope and income elasticity for 
households whose real incomes decline; X, and 
X, adjust for households who may be in dis- 
equilibrium prior to the move, as discussed 
earlier. Paar 
Since elasticities may depend on the initial 
and final tenure of the household, we have 
stratified the households according to tenure 
change. A Chow test allows us to reject the 
hypothesis that households moving within the 
rental sector have the same coefficients as those 
switching from renting to owning. No equations 
are presented for households moving within. the 
owner’s sector or for those who switch from 
owning to renting; these results are statistically 
insignificant due to an insufficiency of cases. We 
further stratify the households moving within 
the rental sector into low- and high-income 
groups since a Chow test indicates that their 
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coefficients are not the same. Unfortunately, 
there are too few low-income households 
switching sectors to allow for stratification of 
these households by income. Terms for income 
decreasers (X, and X) are insignificant for 
high- and low-income households moving with- 
in the réntal sector, so regressions for these 
groups have been run with these terms omitted. 
The regression results are reported in Table 1. 
(For each group, regressions are reported with 
and without the terms for disequilibrium, Xs and 
Xz.) 

Equation (2) indicates that low-income renters 
have an income elasticity of .22 while equation 
(6) indicates that households who switch from 
renting to owning have a higher elasticity of .34. 
For both sets of households there is a marginally 
significant 2 percent increase in housing ex- 
penditures for every year since the previous 
move (see Xe). 


TABLE 1—COEFFICIENTS FROM REGRESSIONS OF CHANGES IN ANNUAL HOUSING EXPENDITURES FOR SELECTED 
CATEGORIES OF MOVERS . 


Dependent Variable: In(E,/Et..,) 


Low-Income 
Households Renting 
in 1969 and 1972 


Variable 1 2 
X,= 27 22 
In: / Yer] (3.43) (2.39) 
Xe =] à 
if X, = 0, 
0 otherwise 
Xs = Xit Xp 
X, = .05 .06 
In (N/Ni-7) (.61) (.73) 
X; = — 1.08 — 1.25 
In (P3 t/ P} t-r) (.86) (—.99) 
Xe = : .05 
years since (1.97) 
previous move j 
Xr oF. Xi " Xe .02 
(.98) 
X= 1 01 —0.6 
R-sq. (Adj.) .061 .076 
Number of observations 173 





High-Income 
Households Renting 
in 1969 and 1972 


Households 
Renting in 1969 
and Owning in 1972 
(all incomes) 


3 4 5 6 
.07 04 27 34 
(.83) (.40) (1.99) (1.78) 
—,13 -.13 
(—1.10) (1.11) 
— .86 ~ 86 
(3.34) (~—3.26) 
31 31 .05 06 
(4.52) (4.47) (3.47) (.51) 
—1.32 — 1.31 —2.87 ~ 2.87 
(- 1.28). (~ 1.26) (-—2.77) (~2.76) 
i v ~ Ol O17 
(~.46) (1.64) 
O01 ~ O16 
(.50) (~.82) 
AT 18 12 06 
141 AX. 073 .078 
137 158 


Source: Data from Panel Study of Income Dynamics, Institute for Social Research. 


Note: t-ratios in parentheses. 
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High-income households moving within the 
rental sector [equations (3) and (4)] appear to be 
completely insensitive to income changes but 
highly sensitive to changes in family size. These 
households may be saving for an eventual move 
to an owned home so that expenditures on hous- 
ing in the short-run are not responsive to income 
changes. 

For those households who switch sectors there 
is a significant and negative income elasticity 
when real income declines. [The elasticity for 
households with declining real incomes is 
—.52 = .34 — .86 from equation (6).] This 
could be evidence of a ratchet effect in housing 
consumption, of money illusion (the effect dis- 
appears if the regression is run without deflat- 
ing), or of a feeling on the part of the househcld 
that the decline in income is only temporary. 
Since the effect is evident only among house- 
holds switching sectors, however, it is difficult 
to generalize from this finding. 

The apparent statistical significance of the 
relative price term in equations (5) and (6) is 
partially a result of spurious correlation with 
deflated housing expenditure, since the change 
in the price of owning is used as the expenditure 
deflator as well as for the construction of the 
relative price term. Since the price coefficient is 
biased downward (made more negative), it is 
dangerous to interpret this coefficient as evi- 
dence of a negative price elasticity of 
expenditure. +? 


IV. Comparisons with Other Estimates of 
Income Elasticity 
We have found that low-income households 
moving within the rental sector and households 
switching from renting to owning have short- 
run income elasticities for housing expenditures 


Omission of the relative price term has virtually no effect 
on the other coefficients. In undeflated regressions the price 
term was not significant. Since the price variable takes on 
only 24 values, its variance is very low. 
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‘of .22 and .34 respectively. However, given the 


standard errors of these estimates we cannot 
confidently reject the hypothesis that these co- 
efficients are different. Higher income house- 
holds moving within the rental sector appear to 
be insensitive to income changes, at least in the 
short run. 

Short-run estimates of the income elasticity 
of housing demand have been made by Mayo, 
using data from the Housing Allowance Demand 
Experiment to estimate a stock adjustment 
model with housing consumption lagged one 
year. His short-run estimates for movers based 
on average income and on a regression- 
estimated permanent income range from .14 to 
.31, with corresponding long-run estimates 
ranging from .29 to .50. (Other estimates, how- 
ever, lead him to put the long-run elasticity in 
the range of .4 to .6. See Mayo, pp. 34 and 99.) 
Using the Michigan data to estimate a stock ad- 
justment model for movers, we find short-run 
elasticities ranging from .28 to .34 and long-run 
elasticities ranging from .40 to .49 when al- 
ternative one-, two-, and three-year lags in 
housing expenditures are specified (Roistacher 
1976). 

Most previous estimates of income elasticity 
are derived from static cross-sectional models 
in which inference about long-run elasticities are 
made across households within a single time 
period. The estimates range widely, from .4 to 
2.0, with the higher estimates usually based on 
grouped data rather than on individual house- 
holds. Two recent studies which used data from 
the Michigan panel to derive measures of per- 
manent income have reported elasticities of .5 
for renters and .7 for owners (Geoffrey Carliner) 
and .46 for both high and low-income renters 
when considered separately (Chester Fenton). 
A, Mitchell Polinsky has reviewed these and 
other cross-sectional studies and concludes that 
the misspecification of the relative price variable 
biased the results, which would otherwise 
cluster around .75. For lower income house- 
holds, who move primarily within the rental 
sector, we can expect the long-run elasticity to 
be somewhat lower. 


386 AMERICAN ECONOMIC ASSOCIATION 


V. Conclusions 

We have examined the short-run impact of 
increases in normal income on the annual hous- 
ing consumption of households who move. We 
find that increases in housing consumption are 
relatively insensitive to changes in income: a 
10 percent increase in income will produce 
only a 3 percent increase in housing consump- 
tion in the short run. Other research indicates 
elasticities are higher, but still inelastic. 

The relative insensitivity of housing con- 
sumption to changes in income suggests that, 
if increased housing consumption is a specific 
governmental objective, then programs which 
lower the relative price of housing and/or direct 
consumption toward housing in some other way, 
in addition to supplementing income, would be 
preferable to cash transfers. Unfortunately, our 
results do not supply us with usable estimates of 
price elasticity, a parameter essential in assess- 
ing the relative effectiveness of alternative 
housing programs, although the Housing Allow- 
ance Demand Experiment may help to fill in this 
gap (see Mayo). 

The demand of households participating in a 
full-fledged (nonexperimental) income main- 
tenance program, however, may be more 
income-sensitive than indicated above, provided 
that the households involved perceive program 
subsidies as more permanent than the normal 
changes in income observed in our panel. Since 
findings from the New Jersey Graduated Work 
Incentive Program indicate some positive and 
significant experimental effects with respect 
to home purchase and expenditure on housing 
despite the short life of the experiment (see 
Judith Wooldridge), we can conclude that our 
estimates should be a lower bound of the 
potential short-run effects of an income main- 
tenance program on the deniand for housing. 
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RADICAL ECONOMICS 


Toward a Marxian Model of 
Economic Growth 


By Davip LAIBMAN* 


In 1942, Joan Robinson urged us to the 
frontiers of our economic understanding by 
comparing Marxian and orthodox economics in 
these terms: ‘‘if there is any hope of progress 
in economics at all, it must be in using academic 
methods to solve the problems posed by Marx” 
(p. 95). In the spirit of that injunction, the 
present essay pursues the comparison on the 
limited terrain of models of economic growth. 
Its major finding is that an adequate conception 
of technical change as it occurs within capitalist 
production relations makes it possible to ad- 
vance on both the Marxian and the growth- 
model fronts. With regard to the former, it is 
the key to overcoming seemingly insurmount- 
able indeterminacies in the dynamics of the 
crucial variables; with regard to the latter, it 
brings into focus a capitalist-investor who 
is neither the neoclassical plaything of the 
sovereign consumer, nor the all-powerful 
deus ex machina of the post-Keynesians. 
The model suggested here will also transcend 
the limitations of the steady state, without 
losing coherence, although like the main proto- 
types of the neoclassical and post-Keynesian 
models it will skirt the complexities arising 
from a rigorous treatment of heterogeneous 
outputs and fixed capital. 

The Marxian ambiguities stem from Marx’s 
unsubstantiated law of rising tendency of the 
“‘organic composition of capital’’——~the ratio of 
the value of the stock of physical capital to 
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the flow of current labor cooperating with that 
stock in production. For this ratio to rise, the 
accumulation of physical capital per unit of 
labor must exceed the rate at which rising pro- 
ductivity cheapens the elements of physical 
capital; in one-commodity macro terms, the 
physical capital-labor ratio, k, must grow more 
rapidly than the net productivity of labor, y. 
Marx never supplied a rationale for this asser- 
tion, although he repeatedly affirms that the 
rising organic composition of capital is “‘but 
another expression for the-rising productivity 
of labor.” (On this see Maurice Dobb, Paul 
Sweezy and Laibman 1976.) The ‘‘rate of 
exploitation,” or ratio of the unpaid to the paid 
portions of the working day, is a second crucial 
variable which, despite much discussion, does 
not have clear determinants, although Marx’s 
conception of the relative impoverishment of 
the working class implies that this variable 
should have a rising tendency. The well-known 
upshot is that the famous ‘‘law of the falling 
tendency of the rate of profit’’ is deprived of a 
consistent foundation. Nevertheless, the 
Marxian vision has unique synthetic power: 
choice of technique is inseparable from tech- 
nical change, and both are aspects of the invest- 
ment process, which in turn is a moment of the 
wider concept of accumulation, entailing not 
only quantitative growth but also the ‘‘ex- 
tended reproduction’? of antagonistic social 
relations in production, i.e., the accumula- 
tion of capital in the full Marxian sense of 
that term. 

By contrast, the growth models of academic 
economics miss this vision, by either merging 
or rigidly separating its several aspects. In neo- 
classical growth, to illustrate, technical change 
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is generally seen as autonomous and exterior 
to the economic process; choice of technique 
simply adapts the capital intensity of production 
to the rate of savings coming from sovereign 
consumers. Positive net investment is the 
passive result of an optimal allocation deci- 
sion, like supplying consumers with anything 
else that has a positive demand price. The post- 
Keynesian models go to the opposite extreme, 
postulating full investor sovereignty and banish- 
ing the production function from their world 
altogether.1 A Marxian growth model should 
avoid these opposite reductions of the capitalist, 
who will appear as a powerful subjective force 
in pursuit of identifiable goals but within a 
system that is a process without a subject, i.e., 
without totally unconstrained actors. 


vy 


Yf Gte) 
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FIGURE 1 
I 
We begin by defining the rate of profit, as 
profits per head divided by the value of (phys- 
ical) capital per head, noting that this implies 


wages paid out of revenue, and Marx’s ‘‘vari- 
able capital’’ not subject to accumulation: 


The neoclassical literature may be well represented 
by Robert Solow (1956), Trevor Swan and James Meade. 
The leading post-Keynesian models have been propounded 
by Nicholas Kaldor and Robinson (1956, 1972). A seminal 
survey of the field is F. H. Hahn and R. C. O. Matthews. 
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where € is the rate of exploitation; w = 
1/(1 + €) =the wage share of value added; 
y and k = physical net output and capital per 
head, respectively. We may note here that 
1/y is the labor value of a unit of output; that 
the value of (physical) capital per unit of labor 
is therefore k(1/y) = Q, the organic composi- 
tion of capital. 

We also posit a short-run (in a sense to be 
defined below) technology constraint in the 
form of the familiar Cobb-Douglas relation.” 


(2) y= coek" 0<«<1,b>0 


The key to technical change in the (capitalist) 
short run is that capitalists maximize the tran- 
sitional profit rate, r, defined as the rate of 
profit during the ‘‘transition period, when the 
use of machinery is a sort of monopoly, (in 
which) the profits are therefore exceptional 

.., accruing as they do to an innovator for 
whom the ‘‘social value of the article produced 
(is) above its individual value . . .”’ (Marx, 
pp. 443-44). If the individual capitalist pur- 
chases inputs from the outside, he will value 
them at the appropriate unit value 1/y,, 
where the zero subscript identifies the prevailing 
technique. The same will apply of course to 
the outputs. The maximand is therefore 


= y(1/yo) -w YZ Wyo 
aaa (VS k 





This function is defined for a short run, conceived as a 
period in which firms make decisions based on given prices; 
in the longer run, changes in valuation cause erratic or 
“‘perverse’’ movements in y and k, so that (2) does not 
have a ‘‘well-behaved’”’ long-run counterpart; see Piero 
Sraffa, Geoffrey Harcourt. As a micro function, it should 
not be interpreted as a ‘‘pseudo” aggregate production 
function (Robinson 1956), but rather as a highly sim- 
plified expression of strictly engineering relationships; 
only the micro behavior which results need be aggregated. 
Contrary to appearances, linear homogeneity is not being 
assumed here; under nonconstant returns to scale the 
parameters of (2) would be functions of scale, but this 
would not affect the argument. 
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from which 
(4) =rk+ =+) 
y=rk+ wy =f rre» 


This is a straight line in y-k space; since € is 
exogenous to the firm, the intercept term 
yo/{1 + €) is fixed. The firm will rotate (4) 
upward as far as possible, i.e., until itis tangent 
to the production function (see Figure 1). The 
tangency point thus identifies the target position 
of the firm, y, and k,. At this point, 7 clearly 
` equals the marginal product of capital, dy/dk. 
The marginal productivity principle, then, ex- 
presses the behavioral rule for the individual 
capitalist—maximize the transitional profit rate 
—and qualifies the neoclassical theory based on 
this rule as ‘‘bourgeois economics’’ in the pre- 
cise sense of an economics whose limits are 
those which the capitalist class ‘‘does not 
transcend in practice.” 

Our task now is to’ find the parameters of 
yı and kı, and then the growth rates of y, k 
and Q. First, the rmax locus: 


(4a) yy = yo/ (1 + €) + Fmaxkı. 


We will wish to assume that the production 
function shifts during the transitional period, 
although the shift will be small. The production 
function, before and after the shift, is written 


(2a) Yo = coe? tke 

(2b) yi = coe” k] (1 + bdt). 

Lastly, we need the condition that the maximum 
transitional profit rate equal the slope of the 
(shifted) production function. From (2b) we 
find dy, /dk, to get 

(5) Fmax = co@e’*kt-1(1 + bdt) = yr ae! ky 
Substituting into (4a), and rearranging: 


(6) y= yll aA + e) 


from which 
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(7) y¥¥=yi/y -—1=[A-a@ad+ey'-1 


where the asterisk denotes a growth rate. Put- 
ting (2a) and (2b) into (6) and solving for kı: 


(8) ky =k (1 + bdl = a) + yy 
from which 


O  k*=k/k - 1 
=([(1 + bd) (l — a) (1 + A — 1 


Finally, an expression for the growth rate of the 
organic composition of capital follows easily: 


(10) Q*=k*— y* 
= [(1 + bdt)(1 — a) (1 + F° 


[0-1 + J` 





FIGURE 2 


` Figure 2 shows the shape of the Q*—e rela- 


tion, with the ‘‘shift factor’ di =0, for 
various values of a. The important feature 
here is the inverse relationship, with Q* be- 
coming zero at some (relatively high) level of 
€. A ‘vertical integration’’ case, in which the 
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firm produces and values its inputs according 
to the novel technique, has also been analyzed; 
vertical integration shifts the curve outward, 
raising the critical value of € at which growth 
of the organic composition of capital comes to 
a halt. In a Marxian world, a must be con- 
sidered endogenous to the model, and the 
search for engineering practice which makes it 
possible to realize high transitional profits 
would lead this parameter to be high and per- 
haps rising. A high a, a small shift factor in- 
dicating intense competition, and progressing 
vertical integration all suggest that the critical 
€ is far above historically observed levels, and 
this amounts to a rather qualified ‘‘law of the 
rising organic composition of capital.”’ 


Il 
The Q*—e relation (10) is the—hitherto miss- 
ing—link that will enable us to sketch the con- 
tours of a Marxian growth path for the capitalist 
economy. The other ingredients, savings and the 
growth of the labor force, present no new 
problems. As in all postclassical models, la- 
bor force growth is assumed constant and 
exogenous: 
(GD n = constant 
The appropriate savings function is the well- 
known classical savings function, with zero sav- 
ings out of wages and savings out of profits 
occurring at a high and constant rate a, deter- 
mined by the interaction of ‘‘animal spirits’’ 
and the historically conditioned level of con- 
sumption out of profits. We therefore have 
(12) C*=ar 
where C is the value of the physical capital 
stock. From Q = C/L, where L is the labor 
force, we have 
(13) C*= O* +n, 
And finally, the basic identity of the Marxian 
system: 
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€ 
(14) rF OÜ +€) . 

Combining (12) and (13), we find the general 

form of what I will call the consistent path of 
the economy: 
(15) r=Q*/a+ n/a. 
When Q* = 0, this reduces to the Cambridge 
growth equation, n = ar. In general, Q* > 0, 
and growth is off the steady state; hence the 
term ‘‘consistent path” in place of the usual 
‘‘steady-state path.” 

By combining (15) with (10), we fully specify 
the consistent path (its derivation is diagrammed 
in Figure 3): 


1 


(0) r= Gia + ba — a) + A 





1 n 
“al -oa J a 


r 
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FIGURE 3 


In the lower left quadrant of Figure 3, the 
growth factor Q* + n is plotted against e, the 


ier 


VOL. 67 NO. 1 


horizontal summation of (10 and (11). In the 
upper left, we have (12) and, linking the two 
left quadrants, (13), which ensures that the level 
of unemployment will be constant over time, 
since the growth rate of the demand for labor, 
C* — Q*, is equal to the growth rate of the 
labor supply n. The consistent-path relationship 
between r and € is then derived in the upper right 
quadrant; it is the downward-sloping curve, 
whose curvature is determined by (10). The 
upward sloping curve in the same quadrant 
is (14), and it approaches the asymptote 1/Q. 
The intersection of the two curves identifies 
a consistent point T, corresponding ta some 
historically given level of Q. At T, Q* >09, 
and (14) is shifting downward. The initial 
impact of this is to lower r; with a fixed in the 
short period, C* will fall, the growth rate of 
demand for labor C* ~ Q* will be less than 
the growth rate of the labor supply, and 
unemployment will rise. For this lower r and 
C* to be consistent with constant average 
unemployment and with the degree of capital- 
deepening that capitalists wish to carry out in 
search of maximum transitional profits, the rate 
of exploitation will have to rise, in the degree 
indicated by the slope of the consistent path 
locus in the upper right quadrant. If there is a 
positive relationship between the unemployment 
rate and the rate of exploitation, the rise in 
the former will have the desired effect; e will 
rise until Q* is choked off and C* increased 
until the difference C* — Q* = n, The opposite 
will occur if the economy is at any point 
to the northeast of the consistent path locus. 
The consistent path is, therefore, to the extent 
that this mechanism operates, a stable path. 


Assuming the economy stays on the con-' 


sistent path, it will move toward the paint S at 
which the growth of Q comes to a halt. $ rep- 
resents a stable steady state in which Q* = 0, 
and, as can be shown under certain strong con- 
ditions, the marginal productivity rule holds. 
In this version of Marxian accumulation, there- 
fore, the steady state represents a final resting 
place toward which the system moves. In this 
sense the system is stable “‘in the large,” and 
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the question arises: How obtainable or unob- 
tainable is the point $? The ‘‘duzl’’ to the 
Marxian accumulation theorem would place the 
economy at S and reduce the consistent path to 
a historical or irrelevant exercise. It must suf- 
fice here to state that study of the coordinates 
Of Emax and min indicates that the point S is 
probably out of reach for any existing capitalist 
economy, and likely to remain so. It should be 
noted that the consistent path embodies the two 
laws of motion that emerge from Marx’s dis- 
cussion of accumulation: the falling tendency of 
the rate of profit and the rising tendency of the 
rate of exploitation. 


m 


In summary: capitalists in competitive con- 
ditions pursue maximum transitional, or quasi- 
monopoly, profit rates. In the short run, in 
which this pursuit alone takes place, they are 
constrained by production functions whose 
parameters are determined by an engineering 
practice historically adapted to capitalist produc- 
tion relations, and therefore emphasizing 
deepening over fundamental research and shift- 
ing outward. The model thus portrays an 
intimate connection between accumulation and 
technical change (in which the former tends to 
outrun the latter for reasons specific to capital- 
ism), rather than accumulation in vacuo (as in 
the Cambridge post-Keynesian models) or dis- 
embodied technical change and choice without 
an investment function (as in the neoclassics). 

The resulting relation between che growth 
rate of the organic composition of capital and 
the rate of exploitation is the caps-one of the 
model. The derivative consistent path identifies 
combinations of € and r that imply balance 
between the growth rates of the labor force and 
of the capital stock. The model then sets the 
stage for study of deviations from the con- 
sistent path and their resolution; it confirms 
some major Marxian predictions, such as the 
long-term rising rate of exploitation and slowing 
down of the growth rates of output and the 
capital stock. 

Models invariably do violence to the full 
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texture of reality, as our best thinkers—Marx, 
Marshall, Keynes—all pointed out. Marx’s 
vision included growing potential for ‘‘real- 
ization’’ crisis, the concentration and centraliza- 
tion of capital, the impoverishment of work, 
foreign economic-military expansion, increas- 
ingly authoritarian relations within production 
units, increasing reliance on the machinery of 


the state to reinforce reproduction at adequate ` 


levels of profit, and ultimately the cannibaliza- 
tion of civil society itself—-and all this in a 
context of resistance on the part of the working 
class and allied strata,-which pick up, one by 
one, the banners thrown down by the pillars of 
society and formulate ever-more thorough- 
going solutions. These, and more, are aspects 
of a!Marxian theory of capitalist development; 
any model of capitalist growth, like good 
seasoning, must accent the vision from which it 
derives, rather than turning one’s attention away 
from that vision. 
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Econometric Methodology in Radical Economics 


By DALE J. POIRIER* 


To this day many of our comrades still do not 
understand that they must attend to quantitative 
aspect of things. .... They have no ‘‘figures’’ in 
their heads and as a result cannot help making 
mistakes, —-Mao Tsetung [ 1949b, pp. 379-80] 


Economics, whether radical or bourgeois, is 
concerned to a large extent with quantitative 
matters, and hence, it is not surprising that eco- 
nomic analysis turns towards statistical descrip- 
tion and verification of abstract theorizing. This 
propensity towards quantitative methods is by 
no means a recent phenomenon. Primitive 
quantitative methods were evident in the tab- 
leaux of the physiocratic school and in the 
Malthusian population and Paretian distribution 
formulas. However, economists as diverse as 
Lawrence Klein (p. 416) and Joan Robinson (p. 
76) have noted that the major impetus to the 
recent quantification of neoclassical economics 
has been Keynesian economics. 

Unlike bourgeois economics, radical eco- 
nomics has not undergone anything akin to a 
‘‘Keynesian revolution,” so that comparatively 
speaking, it has remained largely unquantified. 
The main theme of this study is that there is 
nothing intrinsic in radical economics which 
precludes quantification and, hence, econo- 
metric analysis. The radical literature can be 
characterized in part by its paucity of empirical 
analysis, and while it might be argued that this 
has been at the expense of a wider acceptance of 
radical doctrine by bourgeois economists, it 
will be argued here that more importantly, it has 
been at the expense of a more sound scientific 
foundation for radical analysis. 


*Associate Professor, Department of Political Economy, 
University of Toronto. Gratitude is owed to numerous indi- 
viduals whose comments at various stages of development 
aided in preparation of this final draft; however, the opin- 
ions expressed here are the sole responsibility of the author. 


I. Econometrics: Positive or Normative? 

In this essay “‘empiricism’’ will be dis- 
tinguished from what has been called ‘‘im- 
manent empiricism.” Martin Bronfenbrenner 
(p. 12) has defined immanent empiricism as the 
doctrine which professes that ‘“‘if one looks at 
enough facts or cases long and hard enough, 
general solutions (or acceptable compromises) 
will become clear, less, by formal logic than by 
‘insight,’ by ‘vision,’ by analogy, or sometimes 
by ‘compulsive comparisons.” ° In contrast 


. empiricism will be used here to describe the 
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doctrine which tempers immanent empiricism 
with inductive reasoning based on a body of 
theory. Empiricism involves the concurrent de- 
velopment of theory and observation, and in 
this sense, it is an intrinsic element of scientific 
inquiry. As Robert Heilbroner (p. 18) has said: 
“essentially the claim to being a scientific pro- 
cedure rests on nothing more than a subscrip- 
tion to orderly repeatable methods and to the 
willing submission of hypothesis to empirical 
testing.” In economics the methodology by 
which theory and observation are related, using 
appropriate methods of inference, is know as 
econometrics. 

The important distinction between the statis- 
tician and the econometrician is that the latter 
employs her or his statistical tools to the analy- 
sis of economic models. These economic models 
are the products of economic paradigms, and 
these paradigms serve as the bases for which 
endogenous versus exogenous classification and 
identifying restrictions are made. When the re- 
searcher replaces the statistician’s hat with the 
econometrician’s hat, then these actions involve 
statements concerning the economic operation 
of the real world. l 

These actions serve as a source for normative 
inputs into econometrics. For years the debate 
over whether economics is a positive or a nor- 
mative science has padded the publication 
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records of many but probably changed the 
minds of few. Rather than repeat all too familiar 
arguments here, I shall merely remind 
bourgeois readers of Robert A. Gordon’s (p. 4) 
frank comment in last year’s American Eco- 
nomic Association Presidential Address: ‘‘neo- 
classical economics has always had a normative 
slant.” Radical readers, I trust, have no prob- 
lem accepting a normative classification of eco- 
nomics. Rather than the existence of normative 
elements in economic theory, the issue of con- 
cem here is how these elements show up in the 
statistical toolbox of the econometrician. 

Ultimately, the endogenous versus exoge- 
nous classification depends on the researcher’s 
perspective and on the purposes at hand, and 
obviously bourgeois and radical paradigms dif- 
fer in these respects. For example, bourgeois 
macro models treat events such as the quadru- 
pling of oil prices by the Organization of Petro- 
leum Exporting Countries as exogenous to the 
U.S. economy, whereas most radicals would 
argue that such price increases are the result of 
many years of U.S. imperialism abroad. Since 
in this example, as in any other, the endogenous 
versus exogenous classifications have direct 
bearing on the appropriate estimation tech- 
niques to be employed (i.e., single equation vs. 
simultaneous equation techniques), the choice 
of the appropriate estimation technique is de- 
termined within the paradigm. 

Similarly, identification restrictions often re- 
flect prejudices and value judgments. For ex- 
ample, suppose a model of a family’s labor 
supply can be identified by postulating a recur- 
sive model in which the husband first deter- 
mines his labor supply and then the wife deter- 
mines her labor supply conditional on the 
husband’s. Might not such a recursive formula- 
tion reflect a sexual bias which assigns a subser- 
vient role to women? Unless it is empirically 
supported, might not this bias lie in the mind of 
the researcher rather than in the real world? 

More subtlely, Sidney Winter has suggested 
an analogy between the identification question 
and the ‘‘as if’’ theorizing principle advocated 
by Milton Friedman. Even Paul Samuelson (p. 
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232) has acknowledged that this priniciple, for 
which Samuelson coined the phrase ‘‘F-twist,”’ 
is such that the ‘‘nonpositivistic Milton Fried- 
man has a strong effective demand which a 
valid F-twist brand of positivism could sup- 
ply.” In the context of identification, this prin- 
ciple encourages the estimation of only reduced 
form equations since the ‘‘truth’’ and the ‘‘as 
if”? theory may lead to the same reduced form. 
This principle is diametrically opposed to 
Marxian economics, which is based on an un- 
derstanding of the dialectical structural, form of 
society. 
Even if endogenous vs. exogenous classifi- 
cations and identifying restrictions did not pro- 
vide ample opportunity for normative inputs into 
theoretical econometrics, applied econometrics 
would still provide such opportunities. Whereas 
the preceding two actions logically precede es- 
timation, during estimation data massaging, de- 
spite being deplored by most econometricians, 
persists in applied work, and obviously the 
choice of models to report as the final result 
contains a normative element. Often the statis- 
tical significant results that arise owe more to 
the persistence of the researcher than to the 
researcher’s economic insight. While under the 
guise of positivism many academic economics 
departments could be more aptly described as 
political oracles, the computer rooms of many 
institutions could be more aptly described as 
massage parlors. 
Clarification of the normative vs. positive 
issue is essential to avoid confusing radicals’ 
(justifiable) distaste for some of the normative 
elements reflected in the econometric tools of 
bourgeois economics with a distaste for the 
tools themselves. However, it is also important 
to keep in mind the simultaneous role these 
tools have played in the bourgeois paradigm. 
As Thomas Kuhn noted, one important charac- 
teristic of any paradigm is that the paradigm it- 
self suggests the problems and questions its 
practitioners should investigate. While many 
bourgeois economists might agree that the re- 
cent increased interest in labor economics is 
partly .responsible for the extensive research 


“I 


VOL. 67 NO. I 


into econometric models with limited depen- 
dent variables, they would probably balk at the 
claim that the line of causality ever runs in the 
opposite direction. Yet, for example, Klein (p. 
417) has noted that the development of spectral 
analysis and computer simulation of dynamic 
systems led to renewed interest in the analysis 
of cyclical fluctuations. While caution might be 
warranted, neither this simultaneous role of sta- 
tistical tools nor their use as vehicles for norma- 
tive inputs in the bourgeois paradigm seem to 
be justifiable grounds for radicals’ abandon- 
ment of these tools in their own paradigm. Thus 
we turn to further explanations. 


II. Reasons for Radicals’ Disenchantment 

In 1959 Polish economist Oscar Lange ob- 
served that it was no mere coincidence that 
econometrics was developed in Western coun- 
tries precisely during the period of growing 
power of monopoly and state capitalism. Indeed 
some of the most fundamental problems of 
early econometric research (e.g., business cycle 
forecasting) were connected to the needs of eco- 
nomic policy of the capitalistic state. Lange, 
however, was also quick to point out the impor- 
tance of adapting econometrics to meet the 
needs of socialist countries. Apparently, few 
Western radical economists have followed 
Lange’s suggestion. While the reasons for this 
neglect are somewhat unclear, at least three 
possible explanations can be put forth. 

First, contemporary radicals may base their 
stance on what has been called the ‘‘overquan- 
tification’ of the social sciences—a situation 
over which Wassily Leontief (1966, p. 46) has 
also expressed concern. Radicals’ concern with 
overquantification most likely stems from a 
general distrust of any element of the bourgeois 
paradigm. As Kuhn has noted, researchers 
whose work is based on shared paradigms are 
committed to the same rules and language for 
scientific practice. Clearly econometric analysis 
has become one of the ‘‘rules’’ in the bourgeois 
paradigm, and its mathematical language re- 
sembles that of neoclassical economic theory; 
however, there is no reason to expect compet- 
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ing paradigms to be totally disjointed. 

Nearly indistinguishable from this overquan- 
tification issue, is the issue concerning the em- 
phasis of ‘‘rigor over relevance’’ in neoclassical 
economics—an issue dealt with in the Presiden- 
tial Address of the AEA by Gordon in 1975 and 
Leontief in 1970. In particular, Leontief (1971, 
p. 3) said quite bluntly: ‘‘In no other field of 
empirical enquiry has so massive and sophis- 
ticated a statistical machinery been used with 
such indifferent results.’’ For example, regard- 
less of Robert Basmann’s contention to the con- 
trary, the relevance of much of the work in the 
past 15 years on deriving the finite sample cis- 
tribution of simultaneous equation estimatcrs, 
lies (at best) in the future. Econometricians can- 
not forever justify the relevance of their work 
by arguing that researchers only need wait until 
the rest of economics develops to the point 
where it will be able to use it. Such an argument 
is fallacious since its defenders can always 
argue that the rest of the profession has not 
waited long enough yet. However, while these 
overquantification and rigor-over-relevance 
arguments have some validity in bourgeois eco- 
nomics, they hardly seem justification for the 
general neglect of econometrics in the radical lit- 
erature. 

Back in 1950 Oscar Morgenstern raised the 
perplexing question of whether economic data 
will ever be sufficiently accurate tc justify the 
need for, say, simultaneous equation estimation 
techniques. However, even more important 
than the quality of data is its existence, and as a 
second possible explanation for radicals’ appar- 
ent adverseness toward econometrics, whether 
the bourgeois paradigm has had an effect on the 
availability of data. Clearly, the national in- 
come accounts are direct outgrowths of the 
Keynes revolution, and the privacy of much 
corporate data is, in part, the result of the 
“‘competitively vulnerable” image of the firm 
in neoclassical theory. More subtly, however, 
Duncan Foley (p. 3) has contended that in the 
ideological sphere pre-existing ideologies like 
racism and sexism are adopted, shaped, and 
reproduced by bourgeois society. Thus, for ex- 


396 AMERICAN ECONOMIC ASSOCIATION 


ample, sexism may ultimately affect the data 
which are available. In particular, Morley Gun- 
derson has noted that the researcher working on 
labor force participation may find that data on 
the number of children has been collected for a 
sample of women, but not for men, presumably 
out of a preconceived notion of sexual roles. 

While data shortages may confront radical 
researchers in some instances, in general, how- 
ever, there is not a severe shortage of data— 
paging through a few issues of The Review of 
Radical Political Economics will uncover nu- 
merous tables of data. Unfortunately, most rad- 
ical authors treat the data with extreme rever- 
ence, rather than cautious suspicion, They 
appear to view their data as if they were natural 
constants such as found in physics. Are the data 
that radical researchers collect so perfect that 
they exactly agree with an a priori, determinis- 
tic theoretical model? The answer is so ob- 
viously no, yet many radical authors compare 
sample estimates as if they were constants 
rather than realizations of random variables. 

A third possible explanation for radicals’ ap- 
parent disenchantment with econometrics can 
be described as a distrust with the second set of 
assumptions necessary to transform a theoreti- 
cal economic model into operational form (e.g., 
the need to go from a concept such as “‘the 
amount of socially necessary labor embodied in 
a commodity’? to a testable hypothesis). It 
seems, however, that a researcher’s attitude 
toward econometric assumptions (e.g., normal- 
ity of the error term) should be no different than 
her or his attitude toward the underlying as- 
sumptions of the theoretical economic model 
in question. The statistical assumptions of an 
econometric model are seldom strictly true, but 
rather they are usually thought to be reasonable, 
and hence serve as ‘‘a place to hang one’s hat’’ 
and begin the analysis. The context (if any) in 
which to evaluate the reasonableness or realism 
of the assumptions depends on the purpose at 
hand, and hence is normatively determined. 

Like any model an econometric model fol- 
lows from its assumptions and may be consid- 
ered in this sense to be absolutely true. The 
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model and its assumptions, however, may not 
be applicable to any real world situation. The 
proposition that a model is reasonably applica- 
ble to a given set of situations has been called 
an applicability theorem by. Bronfenbrenner. 
Since it relates to the real world, an applica- 
bility theorem may be highly probable, but it is 
never absolutely certain. Thus, for example, an 
econometrician’s claim that a particular vari- 
able may be used as an instrumental variable is 
an applicability theorem. This theorem states 
that a particular economic variable satisfies (at 
least to a reasonable degree) certain statistical 
assumptions such as it is asymptotically un- 
correlated with the disturbance term in the 
model and whatever economic influences the 
disturbance term represents. 

As William Baumol has said, a researcher 
should use a model 


‘‘which is sufficiently simple and orderly to be 
amenable to systematic study and yet which at 

. the same time is close enough to the full facts of 
the matter to permit the conclusions drawn from 
investigation of the model to retain some rele- 
vance for the more complicated phenomenon 
which the model is designed to represent.” [p. 
90] 


Econometric models, no matter how complex, 
are not substitutes for judgement, rather they 
focus attention on the factors about which 
judgement must be exercised. The attitude of 
many radical researchers toward econometric 
models is probably similar to Raymond Frank- 
lin and William Tabb’s (p. 129) character- 
ization of their general attitude toward eco- 
nomic inquiry: ‘“They view theorizing not as an 
end itself nor as an aesthetic ritual involving 
rigorous elegance, however relevant; rather, 
they see it as being linked to their advocacy of 


‘fundamental change or to their analysis of the 


barriers which obstruct such change.*’? While 
econometric models should indeed be kept in 
perspective to the overall goals of radical eco- 
nomics, they nonetheless appear to have a defi- 
nite place in radical economics. 
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HI. Bayesian and Nonparametric Analysis: 
Radical Tools for Radical Economists 
One of the major reasons why Bayesian 
econometrics has not gained wider acceptance 
is that in most cases in order to obtain results 
substantively different from those obtained by 
classical methods, the researcher is required to 
express in a formal way her or his a priori sub- 
jective beliefs. While to do so may be almost 
sacrilegious to many believers in positive eco- 
nomics, radical economists should welcome the 
Bayesian approach with open arms since it pro- 
vides a systematic way to incorporate subjective 
beliefs explicitly into the analysis. Subjective 
priors are based on the principle of subjective or 
personal probability which holds that it is mean- 
ingful to express the degree of confidence we 
may reasonably have in a proposition, even 
though we may not be able to give either a 
deductive proof or disproof of it.1 Radicals who 
are skeptical of empiricism will have fairly 
“‘sharp’’ priors; however, so long as they pro- 
vide some degree of uncertainty (i.e., their 
priors are nondegenerate), such priors permit 
the data to change or alter their prior beliefs, 
producing in the process, posterior beliefs. 
Another explanation for the failure of Baye- 
sian analysis to gain wider acceptance is that it 
is often impractical for large models. More 
often than not, however, parsimonious models 
are the creation of individuals who are in either 
the extreme lefthand or extreme righthand tails 
of the political spectrum since only they can 
narrow down their models to a small number of 
key variables. For example, right-wing Chi- 
cago-oriented monetarists often employ small 
models centered around one key variable—the 
growth rate of the money supply. Economists in 
the middle ground tend to be less certain as to 
what are the key variables because they are torn 
between numerous competing and often con- 
flicting theories. As a result they try to take ev- 
erything into account. On the other hand, while 
econometric models have been rather rare in the 


"Note the similarity between personal probability and 
Michael Polanyi’s concept of personal or tacit knowledge. 
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radical literature, those that have been es- 
timated can hardly be described as having been 
“‘overfit,’’ and hence, they would appear to be 
amendable to Bayesian analysis. 

While it might at first appear that Bayesian 
analysis provides a theoretical framework by 
which diverse radical and bourgeois economists 
could reconcile their disparate a priori beliefs, 
such a view would be unduely naive. As Thomas 
Rothenberg has noted, Bayesian analysis can 
be useful in describing the process of normal 
science within a paradigm, but new paradigms 
are not related to old ones by a generalized 
Bayes formula. Bayesian analysis, or for that 
matter, classical statistical analysis as well, is 
unlikely to ever provide the impetus for propo- 
nents of a particular paradigm to undertake the 
dramatic abandonment of their paradigm; how- 
ever, it may afford researchers, and radical 
researchers in particular, an inferentia: structure 
for dialectical materialism. 

Besides Bayesian statistics, another area of 
Statistics which has also not been widely ac- 
cepted in the mainstream of the econometrics 
literature is nonparametric statistics. Non- 
parametric analysis is more robust than the con- 
ventional parametric analysis because it does 
not require stringent distributional assumptions 
for the underlying population. Furthermore, 
nonparametric statistics is ideally suited for the 
analysis of categorical and ordinal data. There 
is, of course, a price to be paid for this ro- 
business in terms of the power of hypothesis 
tests; however, the power losses are often fairly 
small. 

It would seem that the robustness of nor:- 
parametric approaches should be attractive to 
many radical researchers who do not already - 
have vested interests in the conventional ap- 
proaches of parametric statistics. Furthermore, 
radical researchers who are bothered by the 
““second level” set of assumptions that must be 
imposed on already simplified theoretical 
models in order to make them operational for 
statistical analysis should find the absence of 
stringent assumptions in nonparametric analysis 
quite refreshing. 
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IV. Conclusion 


This essay has examined the econometric 
foundations of the radical political economics 
literature in order to fill an apparent gap in the 
’ existing literature, and hopefully convince 
some radical authors to strengthen the empirical 
content of Marxian economics. While some 
may feel that this essay has been overcritical 
and has overemphasized the value of a sound 
empirical approach, the views expressed here 
are not all that different from those of some rad- 
ical authors. In RRPE’s recent special issue on 
the teaching of introductory economics, Robert 
Buchele and William Layonick (p. 38) left a 
space in their course outline and reading list and 
remarked ‘‘What is needed here is an introduc- 
tion, from the radical economics point of view 
to the techniques of quantitive analysis. Such an 
introduction should use examples which are 
socially relevant, and it should outline the uses 
and limitations of quantitative analysis within 

the social scientific framework.”’ 

-= Unfortunately, radical researchers have not 


provided many such examples. Overall, both 


the quality andthe quantity of the existing econ- 
ometric work in the radical literature is rather 
low—although there have been occasional ex- 
ceptions. The criticisms made in this essay have 
all been directed toward radical technique and 
not toward radical doctrine. Hopefully, these 
criticisms will all be taken in a constructive light 
and the words of Mao Tsetung (1949, p. 374) 
will be kept in mind: ‘‘We have the Marxist- 
Leninist weapon of criticism and self-criticism. 
We can get rid of the bad style and keep the 
good.”’ 
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RACIAL DISCRIMINATION 


A Labor Force Competition Theory of 
Discrimination in the Labor Market 


By Davip H. SWINTON* 


The theory of labor market discrimination is 
concerned with how and why productively irrel- 
evant characteristics of workers such as race in- 
fluence the labor market behavior of employers 
and workers. The theory is an attempt to ex- 
plain a wide variety of existing labor market 
differences between workers who differ by only 
productively irrelevant characteristics. Thus, 
the theory must offer an explanation for the re- 
sidual differences in occupational distributions, 
wages, unemployment rates and industry or 
firm distributions which have been observed to 
exist between otherwise homogeneous workers 
of different races, ethnic, sex or religious 
groups within the same labor market. In dynamic 

versions, discrimination models might help 
explain group differences in job search patterns, 
investment in human captial and migration 
rates. 

Most previous theories of racial discrimi- 
nation in the labor market have been based on 
the optimizing behavior of employers. The em- 
ployers of these models are free to choose their 
work force from a set of potential workers of 
various races. If the set of potential workers is 
partitioned into productively homogeneous sets 
in the téchnical sense, these partitions will not 
correspond to a partition by race. From among 
these sets, the employers choose a labor force 
racial composition which maximizes the em- 
ployer’s objective function. If this racial com- 
position differs from the composition of the par- 
titioned labor force, then the employer is 
discriminating. 


* State University of New York at Stony Brook. 
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There are two classes of discrimination 
theories: the exogenous theories and the endog- 
enous theories. In the former case, the motiva- 
tion for discrimination arises from outside the 
labor market. In the latter case the motivation 
arises from within the labor market. The labor 
force competition model presented here is of the 


endogenous variety. Before we discuss the 


model, however, we will briefly examine the 
models based on employer behavior. 

The exogenous models all have one common 
feature. Their objective function is some speci- 
fication of the employer’s utility function. The 
motivation of discrimination in these models is 
based on a nonpecuniary variable generally des- 


‘ignated a ‘‘Teste for Discrimination.” These 
- models are also generally set in the neoclassical 


competitive environment which explains the 
necessity of postulating the independent racist 
taste. The classical statement of the taste theory 
is Gary Becker’s ‘“Theory of Discrimination.”’ 
Kenneth Arrow has further developed the anal- 
ysis based on neoclassical assumptions and 
taste. These models however have common 
weaknesses; namely, they are unable to explain 
most labor market phenomena associated with 
discrimination other than wage differences and 
they would seem to be unstable in a neoclassical 
environment. 

Lester Thurow has used a ‘‘taste theory’’ in 
his model of discrimination but his analysis is 
placed in a noncompetitive environment. His 
model is able to explain more characteristics 
than the competitive model. It can also escape 
the instability associated with the competitive 
model. However, this is accomplished by total 
reliance on rigid assumptions concerning the 
nature of the distribution of skills or the flexibil- 
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ity of the production function with respect to the 
distribution of skills. This, however, is not a 
major fault. The major weakness of Thurow’s 
analysis in my view is his continued reliance on 
the unexplained taste to drive the analysis. 

The principal types of endogenous theories 
will only be briefly noted since other papers at 
this session will deal with these models. The 
neoclassical endogenous theory is based on the 
results of search and information theory (see 
Arrow and John McCall). In these analyses the 
discrimination results from the profit maximiz- 
ing response of employers to uncertainty about 
the quality of individual workers when the real 
or subjective quality distributions favor the 
group which receives preferences. 

The Marxist analysis is the other principal 
endogenous explanation (see e.g., Paul Baran 
and Paul Sweezy). These analysts also suggest 
profit maximization as the driving motivation. 
Racism is viewed as a tactic used by employers 
to introduce class cleavages within the working 
class. This tactic is intended to minimize labor 
cost by weakening the labor bargaining position 
or perhaps to stall the longer run threat to the 
capitalist system. 

The role of employees is briefly explored by 
some of the neoclassical theorists. However, 
they in general reject employees having a sig- 
nificant role essentially because of their prefer- 
ence for competitive assumptions. In a competi- 
tive environment, as is well known, workers 
cannot generally affect the conditions of work. 
Moreover, the implications of employee 
“‘taste’’ for discrimination in a competitive 
world implies rigid segregation and no earnings 
differentials, which is obviously in contrast to 
real world labor markets. The Marxist analysis 
tends to downgrade the initiating role of 
workers because this is inconsistent with class 
analysis. In any case, both Marxist and non- 
Marxist theorists “‘blame’’ discrimination on 
employers. 

In our model the focus of the motivation of 
discrimination shifts to the favored workers. In 
this theory, discrimination arises out of the col- 
lective attempt of workers in the dominant 
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group to improve their economic well being. 
Their economic well being is improved if they 
are able to raise their expected incomes through 
discrimination. If it appears that it may be pos- 
sible to improve their economic well being, 
then discrimination arises. 

Non-Marxist economists have a long tradi- 
tion of discounting the role of groups in the eco- 
nomic process in favor of the role of individu- 
als. Explanations that require group action are 
automatically suspect. Mancur Olson’s recent 
book on collective action clearly laid out the 
basis for this suspicion. In essence, the suspi- 
cion arises because individual rationality 
frequently conflicts with group rationality. I 
have argued elsewhere that several features of 
the discrimination case invalidate the applica- 
bility of this argument. For one thing, there are 
generally no positive benefits to be gained by a 
benefiting worker from failing to support most 
actions of the discriminating worker coalition. 
For another, exclusion may be possible from 
the benefits produced by the coalition. Finally, 
racial discrimination is a social as well as an 
economic activity. i 

In the theory of discrimination, the historical 
existence of the separate groups is important. 
Moreover, the existence of separate group iden- 
tities with their implications for ‘‘we’’ and 
‘‘they’’ thinking is important. Racial or ethnic 
groups have an existence which dates prior to 
discrimination with the accompanying social 
networks of communication and patterns of so- 
cial interdependency. The social capital in- 
vested in the group identities to a very impor- 
tant degree facilitates the exercise of 
discrimination. 

Given the group identities, therefore, it is 
possible to behave collusively in exercising a 
strategy of discrimination. The group identities 
facilitate the formation of labor market coali- 
tions over particular sets of jobs where 
members of the two groups come into common 
competition. If there ts a clear-cut strategy that 
will lead to gains for the workers of the domi- 
nant group, they should try to impose a strategy. 

The existence of a clear-cut optimum strategy 
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is dependent upon the existence of an imper- 
fectly competitive labor market. In our analysis, 
the labor market is hierarchical. Moreover, 
the labor market hierarchy is stable. Thus, par- 
ticular jobs are associated with particular rela- 
tive incomes. Consequently, the expected in- 
comes of workers depend upon their probability 
of landing different jobs. The labor market hier- 
archy is defined so as to lead to an internal and 
external hierarchy where the ‘internal hierarchy 
corresponds to an occupational hierarchy and 
the external hierarchy corresponds to an inter- 
firm ranking. It is also assumed that the higher- 
up jobs in the hierarchy contain elements of rent 
(i.e., the net wages are not equal across occupa- 
tions). If we further assume that this hierarchy 
is expected to be fairly stable, workers should 
have a strong motivation to secure the jobs 
higher up in the hierarchy. 

The reasons for the existence of an hierarchi- 
cal labor market are complex and have been dis- 
cussed extensively in the labor market literature 
and elsewhere by the author (see Swinton for 
discussion and other references). The empirical 
evidence certainly supports the existence of a 
rather stable wage structure. Some of this evi- 
dence has been summarized elsewhere by the 
author. Here we note just two facts: the rank 
correlation of earnings by occupations between 
1958-69 between any two years was greater 
than .987 for males and greater than .9791 for 
females. The rank correlations between wages 
by industry was greater than .9121 between any 


two years from 1947 through 1972, and the 


closer the two years, the greater is the correla- 
tion. It seems to be an incontrovertible fact that 
there is a relatively stable structure of wages in 
the labor market and therefore workers should 


have stable expectations of gains from landing’ 


particular labor market slots. 

In order for W workers (the dominant group) 
to achieve their gains, W workers will have to 
receive preference in the Jabor market. The W 

_ coalition (CW) therefore will be motivated to 
gain preference for its members. Ordinarily, the 
profit-maximizing employer would not give 
preference to W workers because this could 
result in higher costs through excess screening 
and perhaps through lower productivity. The 
empirical importance of these efficiency costs 
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however should not be overrated as they are 
likely to be small given the structure of the labor 
market. In any case, there is no positive mone- 
tary incentive to provide preference to W 
workers if we assume homogenous workers. 
Thus, the workers would have to provide some 
incentive for the employers to give preferences. 
The greater the efficiency losses, the greater the 
required incentives. 

I have not studied the process of providing 
incentives. Presumably the worker coalitions 
engage in cost raising tactics or threats of cost 
raising tactics to achieve their gains. Their tac- 
tics may consist of a variety of actions such as 
slowdowns, strikes, refusal to train B workers, 
etc. We presume that CW is dominant, which is 
taken to mean that the profitability of produc- 
tion in the face of a racist CW is greater if pref- 
erence is given to CW members. The result will 
be that employers will have a pecuniary incen- 
tive to give preference to CW members. These 
preferences may under appropriate legal envi- 
ronments result in formal labor market agree- 
ments allocating preferred benefits to CW. In 
other instances, the agreements may be implicit 
and unstated but nonetheless well understood 
by all involved. This model describes a situation 
where a three-way negotiation exists between 
the employer and two groups of workers over 
the distribution of labor market benefits. The 
relative benefits of different labor market slots 
are independent of their occupancy in the hier- 
archy model. Thus, the two worker groups can 
have their positions improved by gaining a bet- 
ter allocation across the slots. The labor market 
bargaining process in this case is nonsymme- 
trical in the sense that in the hierarchical mar- 
kets a bargain can arise between one worker 
group and the employers, omitting the other 
group. All bargaining takes place between the 
workers and employers. Moreover, it is also the 
case that the profit maximizing employer will 
be indifferent about the allocation of the bene- 
fits across the two worker groups so long as it 
does not affect profits. However, given the 
dominance and racist strategy of one group, the 
allocation of benefits to that group improves the 
employer’s profits. Thus, the employer and the 
dominant group of workers can be expected to 
agree on a settlement which automatically fixes 
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the weaker group into a subordinate position. 

Given, therefore, the existence of CW the 
probability of landing favored positions will be 
increased. The extent of the increase depends 
upon the power of CW and the inefficiencies in- 
troduced by discrimination in the obvious ways. 
Given these increases, it is easy to show that the 
expected income of an individual from group W 
increases and the expected income of an indi- 
vidual from group B decreases. Thus, ample 
motivation for racial discrimination can arise 
from the optimizing behavior of workers, given 
an hierarchical labor market and identifiable 
racial groups. 

The implications of this model for the stabil- 
ity of discrimination revolve around two issues. 
The first involves the stability of the racist co- 
alitions. The second involves the existence of 
economic incentives to change the outcome of 
the discriminatory solution. 

In criticizing the logic of these group action 
models, the critics often ask why don’t other 
groups such as tall people or righthanded people 
form up and discriminate. If either group can 
dominate the labor market, a similar potential 
for gains would exist in both of these cases. 
However, forming groups or coalitions requires 
a considerable investment in social capital to es- 
tablish group identities and patterns of mutual 
support. As we have indicated, such group 
identities almost always exist prior to the devel- 
opment of racial discrimination. Moreover, it 
can be shown that given the existence of racial 
groups in a hierarchical labor market, no other 
productively irrelevant coalition basis can im- 
prove the position of CW group members. 
Thus, there is no incentive for members of the 
discriminating group to invest the capital in de- 
veloping nonracial social groupings to serve as 
a basis for coalition where a clear racial group 
identity already exists. Clearly, if there are 
gains from discriminating and no gains from 
forming other coalitions to discriminate, the 
racial coalition will be a stable arrangement for 
conducting discrimination, 

In the longer run, the desirability of discrimi- 
nation on any basis might change. This would 
be the case if the distribution of productively 
relevant characteristics altered significantly in 
favor of the dominant group. This is likely to 
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happen qiven the logic of human capital acqui- 
sition if a discriminatory environment con- 
tinued for a long enough period or if there are 
strong links between previous acquisition of 
human captial and the current ability to attain 
human capital. Thus, differences in human cap- 
ital may make it possible for some members of 
group W to maintain their favored slots without 
explicit racial discrimination. In such a case, 
the incentive to coalesce is weakened. However, 
this may only be a temporary weakening if it 
leads to gains in the relative qualifications of the 
weaker group because this may once again 
make discrimination worthwhile. Thus, this 
phenomenon might well suggest cyclical fluctu- 
ations in the pattern of discrimination. 

In the second case, economic incentives will 
exist for any party to the discriminatory solution 
to violate it if by so doing the party will gain 
economically. Clearly the W workers have no 
such incentive. Given the wage structure, the 
employer also has no incentive. (Thus, equal- 
work-for-equal-pay laws facilitate discrimi- 
nation.) However, he does have an incentive to 
break away if by so doing he can lower labor 
cost by more than the cost of retaliation of CW. 
Group B workers are not party to the agree- 
ments but do have incentives to break them 
down. However, since B workers desire the 
allocations of jobs held by CW members be- 
cause of the net wage advantages, there is a 
limit on their incentive to undercut prevailing 
wages. 

In any case, whether group B is able to un- 
dercut prevailing wages and offer incentives to 
break up the CW employer agreement is an em- 
pirical question. Given the widespread bureau- 
cratic procedures for wage fixing, it is likely 
that institutional constraints will limit such pos- 
sibilities. Moreover in general we must assume 
that CW is able to command its wage and is able 
to protect it. If not, the discrimination will tend 
to break down. It seems likely, though, that 
given the current structure of the labor market, 
wage competition will be a weak source of in- 
stability. 

In sum, it would appear that this model offers 
a fairly stable explanation of discrimination 
viewed as an economic process. Fundamental 
changes in the incentives that arise from eco- 
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nomic considerations require fundamental 
changes in the relative economic power of the 
two groups in the labor market, i.e., their rela- 
tive abilities to affect the profitability of produc- 
tion. Short of such shifts, it would appear that 
there is little reason to expect economic incen- 
tives to lead to changes in the discriminatory 
solution. 

However, discrimination is very much a so- 
cial phenomenon as well as an economic phe- 
nomena. Although the racial group may have 
no obvious economic methods to change its sta- 
tus, there is no reason to restrict its strategy 
space to economic acts. In this broader sphere 
the group discriminated against may well un- 
dertake social and political actions to alter its 
subordinate economic position. Thus, a situa- 
tion of general conflict may be engendered by 
economic discrimination and may lead to high 
social cost. This social conflict may actually 
lead to lower aggregate productive efficiency 
(though the economic solution is the optimum 
_ economic solution for individual CW employ- 
ees and employers). The social cost of discrimi- 
nation is thus likely to be more important in 
generally motivating changes in the extent of 
discrimination than the purely economic cost. It 
should also be obvious that these social costs 
are public in nature and thus the solution will 
have to be brought about by the public authori- 
ties. 

This theoretical model is remarkably robust 
in explaining the racial characteristics of the 
labor market. This model is able to explain the 
concentration of group B in the labor forces of 
firms offering low valued employment overall 
and at each occupation. It explains the concen- 
tration of group B workers in low valued occupa- 
tions relative to their qualifications. It explains 
the lower overall earnings of group B workers 
and the lower earnings at each firm and occupa- 
tion’ All of these implications have been proved 
by the author elsewhere. The model would also 
seem capable of explaining the greater unem- 
ployment of group B workers and the dynamic 
behavior of group B workers with respect to job 
search and human capital investment. 

This model has not been subjected to a direct 
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empirical test. Its implications are clearly con- 
sistent with available evidence on concentration 
of black workers by occupations and firms in 
the U.S. economy, the absolute arid relative 
earnings of blacks overall and by occupation 
and other commonly known characteristics of 
the labor market. The model is also consistent 
with other facts such as the dissolution of dis- 
crimination in the performer side of profes- 
sional athletics and entertainment. Nonetheless, 
since many of these facts can be explained by 
other models as well, it would be important to 
devise a specific empirical test of this model. 
This test would help’determine how responsi- 
bility for current racial differences should be 
apportioned between prejudices about skills, 
differences in the relative stocks of human capi- 
tal and current labor market discrimination of 
workers or psychological taste. It is likely that 
all of these models capture one aspect of the ex- 
planation of discrimination. This model should, 
however, add an additional important dimen- 
sion for those interested in understanding the 
discrimination phenomena. 
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Black-White Differences in 
Income and Wealth 


By STEPHEN D. FRANKLIN AND James D. SMITH* 


This paper presents results from an unusual 
microdata set assembled by the authors and re- 
searchers at the Social Security Administration. 
The data set pools information from three 
sources: death certificates for residents of Wash- 
ington, D.C. dying in 1967; Washington, D.C. 
estate tax returns; and Social Security earnings 
records. Under an arrangement worked out by 
Smith with the city of Washington and the 
National Center for Health Statistics, all (about 
2,500) estate tax returns for 1967 decedents 
were matched with their death certificates. The 
match provided information on age, sex, race, 
place of birth, marital status, cause of death 
and assets and liabilities. Washington, D.C. 
has its own estate tax, which unlike the federal 
estate tax, starts at a very low ($1,000) filing 
level. A full description of this part of the data 
base and an estate multiplier estimate of the 
distribution of wealth in Washington, D.C. has 
been published elsewhere (Smith). This year, 
thanks to our colleagues, Frederick Scheuren 
and Wendy Alvey of the Social Security Ad- 
ministration, a procedure was worked out which 
permitted us to turn over to them our files and 
to obtain from them analytical results from 
matched records from our files and their records 
of covered earnings under the Social Security 
Act. 

The intended use of this data base is to esti- 
mate a lifetime savings model with earnings as 
a key determinant. We still may be able to do so, 
but the prospects look rather grim. In the spirit 
that science is advanced by knowing what 
doesn’t work as well as wnat does, we present 
below a few initial findings which show 
some promise and of a lot of statistical hus- 
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bandry which bore little fruit. We shall proceed 
by first looking at differences in the levels of 
covered income reported by black and white 
workers, then at the wealth levels of blacks 
and whites, and finally at an attemp: to predict 
the wealth of black and white workers using 
demographic variables and earnings records. 


I. Black-White Differences in Earnings 


In Figure 1 the results of an Automatic 
Interaction Detection (AID) analysis of covered 
earnings is portrayed. AID is a statistical tech- 
nique developed by John Sonquist and James N. 
Morgan and later enhanced by Sonquist, Eliza- 
beth Baker and Morgan. Basically, the algo- 
rithm takes a population and splits it into two 
groups on the values of a set of predictor vari- 
ables supplied to it by the user. The combined 
variance around the mean (or a regression line) 
of each resultant subpopulation pair is computed 
and compared to the variance of each other’ 
possible subpopulation pair to determine which 
values of which variable split the initial popula- 
tion into the subpopulations that have the small- 
est combined variance. This process continues, 
splitting each subpopulation into two smaller 
subpopulations until additional splitting will not 
reduce the original variance by some minimum 
proportion (.3 percent was used here) specified 
by the user or until any split woulc result in a 
group with a number of observations less than 
the minimum (25 was used here) specified by 
the user. 

Because the Social Security records with 
which we worked stretch back to 1951 and the 
maximum level of covered earnings has changed 
several times over the period, a relat:ve measure 
of income was constructed, which is a worker’s 
recorded earnings (up to the maximum) in a year 
divided by the maximum level of earnings 
taxed under Social Security in that year. Thus a 
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FIGURE 1. PREDICTORS OF AVERAGE EARNINGS/MAXIMUM TAXABLE EARNINGS 


worker with the maximum taxable earnings 
in a year would have 100 percent of the maxi- 
mum in that year. In order to take advantage of 
the repeated observations on workers’ earnings, 
an average annual earnings divided by maximum 
taxable earnings was computed for each worker 
with four or more nonzero earnings years. 

In Figure 1 it can be seen that the 924 indi- 
viduals with four or more years of nonzero 
covered employment had an average percent of 
maximum covered earnings of 63 percent. The 
algorithm found that by splitting the population 
into male and female subpopulations, the great- 
est reduction of variance around the mean could. 
be obtained from the variables available to it. 
Male workers (group 3) had an average percent 
of maximum covered earnings of 68 percent 
while females (group 2) had an average of 
52 percent. Among females it was found that 


marital status further reduced variance in the 
percent of covered earnings maximum with 
widows averaging 44 percent and other marital 
groups averaging 57 percent. Among women 
who were other than widowed, race made a 
difference in expected earnings: white women 
(group 15) averaged 59 percent of the maximum 
while nonwhite women (group 14) averaged 
only 33 percent of the maximum. Although 
age could further explain the variance in the 
percent of maximum earnings received by white 
women, none of the available variables could 
reduce the variance in the dependent variable 
for black women who were not widowed 
(group 14). 

Among men, net worth was positively 
associated with the percent of maximum covered 
earnings received. Those with $60,000 or more 
averaged 84 percent of maximum earnings and 
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those with less than $60,000 averaged 62 per- 
cent of the maximum. For the richer men 
($60,000 or more) marital status was the only 
available variable which could further reduce 
variance around the mean percent of maximum, 
with married and divorced men showing an 
average percent of maximum covered earnings 
of 87 percent. 

For men with net worth less than $60,000 
at death, whites had received an average of 
67 percent of the maximum and nonwhites 


_ only 52 percent. Some further reduction in 
variance is explained among white men by age 


and marital status. 

The central fact to emerge from Figure 1 is 
that once race emerges as an explanatory vari- 
able, no further reduction in variance can be 
obtained by splitting the nonwhites within the 
constraint that a split must explain at least .3 per- 
cent of the initial variance around the mean of 
the dependent variable, and that a split cannot 
result in a group with fewer than 25 observa- 
tions. Nonwhite women who were not widows 
had the lowest average percent of maximum 
earnings, 33 percent; and nonwhite men with 
net worth less than $60,000 had the next lowest 
percent of maximum earnings, 52 percent. 


II. Net Worth 


The net worth of whites in Washington, D.C. 
in 1967 was on average about 19 times that of 
blacks, $19,300 compared to $1,000. Not only 
was the wealth position of blacks considerably 
below that of whites, but also the composition 
of black wealth was considerably different from 
that in the portfolios of whites. In Table 1 the 
distribution of assets and the composition among 
whites and blacks is shown. It can be seen there 
that black wealth is much more concentrated 
in residential real estate while only about one- 
fifth of white wealth is so held. White wealth- 
holders, and white males, in particular, tended 
to hold a large share of their wealth in corporate 
stock while blacks held practically none of their 
wealth in this form. In part, differences in 
composition reflect differences in total wealth, 
but even after adjustments are made for wealth 


` level, substantial taste differences remain. 
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III. Estimation of Net Worth 


As noted in the introductory comments, it 
was anticipated that earnings histories would be 
powerful predictive variables for estimating net 
worth. Using 924 cases, for whom we had at 
least four year’s observations of nonzero 
covered earnings, AID was used with net 
worth as a dependent variable. The results of 
two AID runs are shown in Figures 2 and 3. In 
the first AZID run average annual earnings was 
used as a predictor along with age, sex, marital 
status and race. Altogether, these variables 
were able to explain only 2.5 percent of the 
variance of net worth. Average covered earn- 
ings turned out to be the most effective variable, 
explaining .9 percent. Persons with average 
earnings less than $4,000 had a net worth of 
$47,250, those with earnings of $4,000 or 
more had an average net worth of $236,316. 
Age and marital status also were powerful 
enough to enter into the prediction, and 
together added on 1.6 percentage points to the 
reduction in variance. 

Because we were dealing with income mea- 
sures over a long span of years, it was feared 
that the meaning of an average income com- 
puted in the early years of the period would not 
be the same as an average computed for the later 
years. Consequently, the average percent of 
maximum covered earnings concept described 
earlier was substituted into the AJD analysis in 
place of the average earnings concept. When 
this was done a slightly improved R? was ob- 
tained: 2.8 percent compared to 2.5 percent. 
However, the new predictor, average per- 
centage of maximum covered earnings, ex- 
plains 1.8 percent of the variance in net worth, 
or twice as much as average earnings. The 
only other variable capable of reducing variance 
was age, with those over age 65 having the 
larger net worth. 

It should be noted that race does nat show up 
as a powerful predictor in either of the last two 
AID analyses. This occurs because low earnings 
and blackness are correlated and low income 
is a slightly better predictor. Once a split 
occurs on average income, all the black sample 
members end up in the low net worth group. 
In Figure 3, for instance, group 2 contains 200 
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TABLE 1-~COMPOSITION OF WEALTH BY SEX FOR BLACKS AND NONBLACKS WITH $1,000 on More 
Ner WorTH IN WASHINGTON, D.C., 1967 ; 








(percentage of net worth) 











All Racial Groups Blacks Nonblacks 
Asset Total © Male Female Total Male Female Total Male Female 
Real estate 22.7 20.3 25.3 81.5 84.9 76.5 18.2 14.7 22.0 
Stocks and bonds 32.6 56.8 5.1 5.2 3.6 7.6 34.7 61.5 5.0 
Notes, mortgages, cash } 
and deposits 20.7 19.5 22.1 23.8 22.3 26.2 20.4 19.2 21.8 
Miscellaneous 8.3 10.7 5.6 11.7 15.1 6.4 8.0 10.3 5.5 
Pension funds 2.5 3.4 L5 3.9 4.3 3.3 2.4 3.3 1.4 
Power of appointment 0.3 a 0.6 3 pA a 0.3 R 0.6 
Lifetime transfers 3.5 4.3 2.5 2.8 4.0 1.0 3.5 4.4 2.6 
Gross assets 110.7 115.1 105.8 128.9 134.3 120.9 109.4 113.4 104.8 
Debts 10.7 15.1 5.8 28.9 34.3 20.9 9.4 13.4 48 
Net worth 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Life insurance? 11.9 18.1 4.3 26.1 ° 39.3 6.4 12.0 17.0 4.1 
Joint property? 14.1 6.5 22.9 52.9 59.8 42,7 19.9 18.3 21.6 





aRounds to less than .1 percent. 


>Life insurance and joint property are not included in the concept of net worth, but are shown here as information items. 
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FIGURE 3. PREDICTORS OF NET WORTH 


black individuals and group 3 only 9. 


IV. Conclusions 


Although attempts to explain net worth in 
microdata have generally been of limited suc- 
cess, the availability of microdata earnings 
histories suggested a possibility for a substantial 
improvement. Measured against past efforts the 
results so far are disappointing; measured 
against our anticipations, they are miserable. 
The cut-off of earnings at the Social Security 
maximum is a serious data deficiency. Also, 
the large number of decedents in the Wash- 
ington, D.C. area who are not in covered 
employment under the Social Security Act limit 
the utility of the sample. 

Other avenues which suggest themselves are 


matching estate tax returns with income tax 
returns. Tax returns have the advantage of cap- 
turing higher incomes and including in the 
sample individuals whose employment is not 
covered under the Social Security Act. 
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Wives’ Labor Force Behavior and 
Family Consumption Patterns 


By Myra H. STROBER* 


In 1940 the labor force participation rate for 
married women, husband present, was 14 per- 
cent. By 1970 it had increased 26 percentage 
points to 40 percent. The supply and demand 
variables associated with this increase have 
been widely investigated. However, there has 
been very little research on the economic effects 
of wives’ labor force participation. (See 
R. Agarwala and J. Drinkwater, Margaret 
Carroll, Robert Holbrook and Frank Stafford, 
Lucy Mallan and Jacob Mincer.) This paper 
analyzes two economic effects: the effect on 
the ratio of consumption to income (C/Y) 
and the effect on the ratio of durable goods 
purchases to income (Dur/¥). The primary 
question addressed is: Controlling for total 
family income and several other variables, 
what are the differences (if any) in the ratios 
of C/Y and Dur/Y for working-wife (W-W) 
and nonworking wife (N-W-W) families? 
Looked at in another way, the question may 
be-rephrased: How do W-W families use wives’ 
income? 


I. A Theoretical Framework and Two 
Hypotheses 


Although based on quite different assump- 
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tions and paradigms, the two theories extant in 
the literature which deal with the relationship 
between wives’ labor force behavior and family 
consumption patterns both postulate that, total 
family income held constant, the C/Y ratio 
will be lower in W-W than in N-W-W families. 
John Kenneth Galbraith’s conclusion flows from 
combining the observation that family con- 
sumption requires highly labor-intensive con- 
sumption administration with the suggestion that 
working wives have less time for (and possibly 
less interest in) such administration. Jacob 
Mincer’s deduction, on the other hand, is 
reached by incorporating into Milton Fried- 
man’s permanent income theory the assumption 
that wives’ earnings have a large transitory 
component. 

While Galbraith and Mincer reach the same 
conclusion with respect to the C/Y ratio, 
they propose opposite hypotheses with respect 
to the Dur/Y ratio. Galbraith posits a lower 
Dur/Y ratio for W-W, as compared with 
N-W-W families. However, since Mincer re- 
gards the purchase of durables as a form of 
saving, he hypothesizes that, holding total 
family income constant, the Dur/Y ratio 
will be higher for W-W families. 

Neither of these theories is sufficient to fully 
explain relationships between wives’ labor 
force behavior and family consumption patterns. 
Galbraith’s theory ignores the important fact 
that some durables can save time and effort 
even after consumption administration require- 
ments are accounted for. Mincer’s thesis, be- 
cause it relies on the assumption that families 
treat wives’ earnings as transitory income, also 
seems somewhat narrow. It appears to me that 
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the following theoretical framework, which 
builds upon the work of James Duesenberry, 
provides a more useful approach to explaining 
the relationship between wives’ labor force 
behavior and family consumption. 

For most wives, the economic motivation to 
work is closely associated with husbands’ 
earnings. Most families have a life-cycle 
reference group with whom they compare 
themselves. This reference group tends to be 
similar in age, education level, geographic 
region, etc. When a N-W-W family finds a gap 

. between its income and consumption levels and 
those of its reference group, the wife in that 
family is likely to work some number of hours 
so that, at the relevant wage rate, sufficient 
income to close the income-consumption gap is 
obtained. 

In families where wives have very low market 
wage rates, wives’ labor supply may not be 
forthcoming even though there exists an income- 
consumption gap with respect to life-cycle 
reference groups. In such situations, the effort 
required by the wife to eliminate or significantly 
reduce the gap is deemed too arduous and/or 
not worthwhile in terms of lost home production. 

‘On the other side of the income distribution, 
among wives with high levels of education and 
hence relatively high earning ability and 
‘*tastes’’ for work, the level of husbands’ 
earnings or the concept of an income- 
consumption gap may play only a minor role in 
determining labor supply. However, for the vast 
majority of families, wives work in order to 
raise their family incomes to those of their 
life-cycle reference group. 

In an effort to become like their friends 
and neighbors, W-W families by and large plan 

‘to use wives’ incomes to purchase durables, 
nondurables and services and to save in approx- 
imately the same proportions as N-W-W families 
with the same total income. However, once the 
wife is in the workforce, W-W families find that 
although they may have the same aggregate 
income as their N-W-W family counterparts, 
they are in fact quite different in several respects 
from these other families. These differences 
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cause W-W families to have a higher C/Y 
ratio than N-W-W families, but to maintain 
parity with respect to the Dur/Y ratio. 

What are the key differences between W-W 
and N-W-W families? First, and foremost, be- 
cause W-Ws perform considerable amounts of 
housework in addition to their market work, 
their total work week, market plus nonmarket 
work, is significantly longer than that of N-W-Ws 
(about 11 hours longer for women employed 
full-time. See Joann Vanek.) Thus, for a giver: 
vector of prices facing consumers. W-Ws 
should find it more profitable to substitute 
time-saving (and probably also fatigue-saving) 
goods and services for home production. 
However, most families already own such time- 
saving durables as refrigerators and stcves and 
many also own washers, dryers and dish- 
washers. Moreover, time and effort-saving 
durables purchases, while expensive, tend to be 
nonrecurring. Thus, although initial labor force 
participation by wives may be associated with 
an increase in the Dur/Y ratio, after wives have 
been at work for a few years, most of the sub- 
stitution out of home-production is likely to be 
into time-saving nondurables (e.g., con- 
venience foods) and services (laundries, res- 
taurants, etc.). 

The second major difference between W-W 
and N-W-W families is that W-Ws incur 
work-related expenses (transportation, cloth- 
ing, child-care, etc.). Thus, total work related 
expenditure, and, therefore, total consumption, 
is likely to be greater in W-W than in N-W-W 
families with comparable incomes. 

The final difference between the two types of 
families concerns the motivation to save. Having 
a working wife may well diminish a family’s 
motive to save as a hedge against husband’s 
job loss. Each earner tends to lessen the need for 
reliance on savings should the other become 
unemployed or disabled. Moreover, if a work- 
ing wife is covered by a pension plan, which 
is in part employer financed, the family’s motive 
to save for retirement may also be lessened. The 
strength of the relationship between wife’s 
employment and reduction in family motivation 
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to save is likely to be a positive function of 
the proportion of total family income earned by 
the wife. 

In summary, the theory proposed here leads 
to the following two hypotheses: total family 
income held constant, (1) the C/Y ratio will 
be higher in W-W families than in N-W-W 
families but (2) the Dur/Y ratio will not differ 
across the two types of families. 


Il. Data and Models 


The data for this study are panel data from 
the Michigan Survey Research Center 1967-70 
Survey of Consumer Finances. I concentrate 
here on the data for 1968 for families with 
husbands between the ages of 25 and 64. In 
order to test more accurately the two hypotheses, 
the sample excludes non-husband-wife house- 
holds; farmers and farm managers; families 
where the husband was retired, permanently 
disabled, or a student and families who re- 
ceived inheritances in 1968. 

Total consumption (C) was not directly 
measured in the survey; it is derived, as noted 
in equation (1), by adding to 1968 total family 
income (Y) the change in debt from 1967 to 
1968 and then subtracting the change in savings 
(S) from 1967 to 1968 as well as 80 percent of 
expenditures on mortgages (Mortg), net outlay 
on durables (Dur) and net outlay on auto- 
mobiles (Cars). Durables are defined as fur- 
niture, refrigerators, washing machines, stoves, 
television sets, household appliances and air 
conditioners. 


(1) Ces = Yes + (Debteg — Debter) 
— (Ses — Sez) — .8(Mortges 
+ Durs + Carses) 


'Total family income (Y) excludes both realized and 
nonrealized capital gains. Debt is defined as the sum of 
mortgage debt, installment debt, amount owed on stocks 
and real estate and miscellaneous debt. Savings is defined 
as the sum of amounts in checking and savings accounts, 
certificates of deposit, and the value of stocks, bonds 
and real estate. Expenditures on mortgages (Mortg) 
is the annual mortgage payment. Net outlay on durables 
(Dur) and net outlay on automobiles (Cars) are exclusive 
of finance charges and are defined as the price of durables 
(or autos) minus the value of any trade-in. 
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Consumption is hypothesized to be a function 
of current family income (Y), human and 
nonhuman wealth, life-cycle stage, expecta-. 
tions about future income, and wife’s labor 
force behavior. Net assets (NASTS), assets 
minus debt, measures nonhuman wealth, where 
assets equal total savings in 1968 plus the un- 
depreciated value of cars and durables in 1968. 
A variable created by adding husband’s and 
wife’s levels of education (HWEDUC) measures 
both taste for current vs. future consumption 
and human wealth. For each spouse the variable 
is scaled as follows: 1 = 0-5 grades; 2 = 
6-8 grades; 3 = 9—11 grades; 4 = 12 grades; 
5 = 12 grades plus other noncollege training; 
6 = some college, no degree; 7 = college, 
Bachelor’s degree; 8 = college, advanced or 
professional degree. Thus, HWEDUC ranges 
from 2~—16. Life-cycle stage is measured by 
three dummy variables (H35—44, H45~—54, and 
H55-64), each taking on a value of 1 if the 
husband is respectively 35-44, 45-54, or 
55-64. Expectations about future income is 
measured by a dummy (EXHIEARNS) which 
takes on a value of 1 if the husband is less than 
45 and in a professional or managerial occupa- 
tion. Thus, the basic consumption regression 
equation is: 


(2) C =a + b, Y + baNASTS + ba HWEDUC 
+ b,H35-44 + b;H45—54 
+ beH55—64 + b; EXHIEARNS 


where b,, bz, and b; are expected to be positive 
b3, b4, b; and bg to be negative. 

The significance of wife’s labor force be- 
havior on consumption is measured in four 
ways. First, I add to (2) a dummy (WDIN68) 
which is equal to | if the wife worked at least 
one hour during 1968. If this dummy is positive 
and significant and does not change the co- 
efficient on Y, then I conclude that, cet. par., 
W-W families have a higher C/Y ratio than 
N-W-W families. A second test is performed by 
substituting the continuous variable, hours 
worked in 1968 (HRSYR), for WDIN68 and 
applying the same test to that variable. It is 
important that b, not change when WDIN68 
or HRSYR are entered in order to be somewhat 
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assured of the lack of collinearity between 
either of these variables and Y. (The correla- 
tion between Y and WDIN68 is .006; between 
Y and HRSYR, .08.) 

The third and fourth methods of testing the 
significance of wife’s labor force behavior on 
consumption are quite similar. The third method 
consists of substituting two separate income 
variables for Y in equation (2), one equal to 
Y x WWF and one equal to Y x NWWFE, 
where WWF is equal to 1 if the wife worked in 
1968 and NWWF is equal to 1 if the wife did 
` not work in 1968. The regression using these 
two income variables is then compared with (2) 
by means of a Chow test and the resultant F is 
tested for significance. Test four involves sub- 
Stituting three variables for Y in equation (2): 
wife’s earnings (Yw); total family income minus 
wife’s earnings, called other family income 
(Yor); and an interaction term (Yw X Yor). 
The regression using these three income vari- 
ables is then again compared with (2) by 
means of a Chow test and examined for 
significance. 

The regression with net outlay on durables 
as the dependent variable contains the seven 
independent variables in the consumption re- 
gression plus one additional variable. On the 
assumption that a recent change of residence is 
highly positively related to the purchase of 
durables, I create a dummy, MOVHSREC which 
is equal to 1 if the family moved into a different 
apartment or home in 1967 or 1968. Precisely 
the same four procedures as those described 
above are applied to test the significance of 
wife’s labor force behavior on net outlay on 
durables. . 

An alternative two-stage specification of the 
consumption and durables regression was also 
attempted. However, in the stage-one regression 
estimating wife’s hours worked, the R? was 
so low (.06) that the attempt was abandoned. 


HI. Results 

A. t-Tests 
Table 1 presents data for 433 W-W and 
379 N-W-W families with husbands 25-64 
and for four life-cycle subgroups, based on 
husband’s age. Student t-tests are employed to 
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test the significance of differences in means 
between W-W and N-W-W families. The most 
striking aspect of the table is that, while in the 
aggregate and for each life-cycle group, the 
means of other family income (Yor) are 
significantly higher for N-W-W families, the 
means of total family income (Y) and also of 
disposable family income (Yp) are the same for 
the two family groups. (Yp was not directly 
measured by the Michigan Survey, but was 
estimated for each family by the Center 
staff.) As hypothesized, wives’ earnings tend, 
on the average, to equalize the incomes of 
W-W and N-W-W families.” 

The second interesting finding is that the 
means of the variables C/Y and C'/Yp 
(where, in calculating C’, Yp replaces Y in 
(1)) are higher in W-W than in N-W-W 
families in every life-cycle group. In tae aggre- 
gate and for the group 35-44 this cifference 
in means is significant at the 5 percent level. 
The means of the variables Dur/Yp and 
Dur /Yp where Dur > 0 are, on the other hand, 
not significantly different either in the aggregate 
or in any of the life-cycle groups. 

Several other differences and non-differences 
between the two sets of families are also note- 
worthy. N-W-W families have significantly 
greater mean net assets than W-W families, 
while W-W families have more cars end spend 
more on cars. On the other hand, between 
W-W and N-W-W families, there are virtually 
no differences in mean debt, the mean ratios 
of vacation expenditures/Yp, hobby ex- 
penditures/Yp, or college education expendi- 
tures/ Yp. 


B. Consumption Regressions 
The results for the consumption regressions 


2If reference groups are defined by husbands’ educa- . 
tion level rather than husbands’ age, the hypothesis that 
wives’ earnings equalize family income within a reference 
group is substantiated only for middle and higher educa- 
tion groups (where husbands education is = twelve 
years). In the reference group where husbancs have less 
than twelve years of schooling, there is a significant dif- 
ference in mean total family income but ne significant 
difference in other family income. Thus, for this educa- 
tion group wives’ earnings improve rather than equalize 
family income. 
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are presented in the top half of Table 2. In 
regression A, b,, the marginal propensity to 
consume, all else being constant, is low, .437, 
and is significant at the 1 percent level. The mar- 
ginal propensity to consume (MPC) out of net 
assets all else constant is .148 and is also sig- 
nificant at the 1 percent level. The only other 
significant variable is HWEDUC. The mean edu- 
cation level for the sample is 8.5, about 12 years 
of education for each spouse. All else con- 
stant, an additional ‘‘unit’’? of education for 
either spouse (units having been defined in 
` Section II) decreases consumption by about 
$725. (Mean consumption was $8,787.) This 
may be the result of more patience on the part 
of more educated persons or of a difference in 
tastes (e.g., college education for children) 
which requires higher savings rates. The ad- 
justed R? (R?) for regression A is .148. 

I also examined possible effects on con- 
sumption of number and age of children,’ 
race, husband’s unemployment, and having a 
large decrease or increase in income in 1968 
as compared with 1967. None of these vari- 
ables was significantly related to consumption 
or to net outlay on durables and none increased 
R?. Nor did adding 23 families with heads 
under the age of 25 significantly affect the 
regression coefficients. Changing the definition 
of consumption to include as saving 20 percent 
of mortgage payments, net outlay on durables 
and net outlay on cars (rather than 80 percent) 
raised the MPC to .468 but otherwise did not 
affect any of the regression coefficients. 

In regression B (Table 2) the dummy variable, 
WDIN68, which is equal to 1 if the wife was 
employed in 1968, is significant at the 1 percent 
level and indicates that, all else constant, having 
a working wife in 1968 raised total consumption 
by $3,600. The coefficient on Y changes 
slightly, to .409, when the dummy is introduced. 
In regression C, the variable HRSYR is sig- 


3In regressions substituting age-of-children dummy 
variables for life-cycle dummy variables, the results were 
quite similar to those reported in Table 2. Age-of-children 
dummies were insignificant. 
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nificant at the 1 percent level and indicates that, 
all else constant, an additional hour of work ` 
above the mean (659 hours) increases con- 
sumption by $2.08. The coefficient on Y is 
virtually the same as in A. It is not clear whether 
the small change in b; in regression B meets the 
test that coefficients not change when WDIN68 
is introduced. I am inclined to accept the sig- 
nificance of both the dummy and the HRSYR 
variables but to be cautious about placing cre- 
dence in their size. 

When regressions D and E are compared 
with regression A by means of Chow tests, the 
hypothesis that either D or E is the same as A 
may be rejected at the 1 percent level (for 
D, F 2,798 = 9,3; for E, F 3,797 = 5.2.) 


C. Durables Regressions 

In the durable regression A’ (see bottom 
part of Table 2), R? = .159. The sample sizes 
for the durables regressions are slightly larger 
than those for the consumption regressions be- 
cause there were about 80 families with missing 
observations on the consumption variable. The 
most significant variable in regression A’ is the 
dummy, MOVHSREC, which indicates that, 
all else constant, the 7 percent of all families 
who changed their place of residence in 1967 or 
1968 spent an additional $437 on durables in 
1968. The mean outlay on durables for the 
sample was $280. Size of income is also a sig- 
nificant determinant of durables expenditure; 
the marginal propensity to consume durables, 
all else constant, is .013. NASTS, HWEDUC, 
H34—44 and EXHIEARNS are not significant. 
However, H45—54 has a significant negative 
coefficient of $99 and H55-64 a significant 
negative coefficient of $123. Thus, while life- 
cycle group does not appear to be negatively 
related to consumption expenditures in toto, it 
is significantly negatively related to durables 
expenditures.* 


4In regressions substituting age-of-children dummy 
variables for life-cycle dummy variables, none o? the age- 
of-children dummies were significant. Nor was number of 
children significantly related to durables expenditures. 
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In regressions B’ and C’ respectively, neither 
WDIN68 nor HRSYR is significant. More- 
over, when regression D’ and E’ are com- 
pared with regression A’, the Chow tests 
indicate that we cannot reject the null hypotheses 
that the two regressions are structurally the same 
(Fo, 800 = .99; F 2,800 = 1.4). (The interaction 
term Yy X Yop is excluded from E’ because it 
was found to be insignificant.) 

Durables regressions were also run for only 
those 489 families who made durables purchases 
in 1968. In these regressions, as expected, the 
coefficient on ¥ increased somewhat, to about 
.018, while the coefficient on MOVHSREC 
fell to about $360. (Mean net outlay on 
durables was about $500 for these families.) 
The coefficients on H45—54 and H55--64 also 
fell and became insignificant. However, there 
were no changes with respect to the insig- 
nificance of wives’ work on durables expen- 
ditures, once total family income was taken 
into account. 


IV. Conclusion 

Wives’ earnings tend, on the average, to 
raise W-W family incomes to the level of N-W-W 
family incomes in the same life-cycle group. 
Total family income held constant, the Dur /Y 
ratio is the same for W-W and N-W-W families; 
however, the C/Y ratio is higher for W-W 
families. Giyen the increasing labor force 
participation (LFP) among wives, these findings 
have important implications for employment, 
price stability and economic growth. How- 
ever, space constraints permit only a cursory 
examination of these implications. 

A higher C/Y ratio for W-W families may 
help to create employment and/or increase 
pressures on prices. The effects on employ- 
ment and prices depend upon exactly which 
goods and services are demanded and on the 
relative degree of tightness and monopoly 
and monopsony power in the relevant goods 
and labor markets. For example, if highly 
labor-intensive child care services are demanded 
and the labor and product markets associated 
with these services are rather loose and com- 
petitive, then at least in the ‘‘first round,” an 
increased demand for child care is likely to 
have substantial employment effects and few 
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price effects. To the extent, on the other hand, 

that increased automobile-associated goods 

(e.g., gasoline) are demanded, there may be 

substantial price effects but few employment 

effects. 

Possible effects on growth are even more 
complicated to assess. Generally, higher savings 
rates are associated with a more rapid rate of 
economic growth. However, productivity and 
the rate of growth of labor input (population 
and labor force) also affect economic growth. 
Before we can begin to measure the overall 
relationship between wives’ employment and 
economic growth, considerable further investi- 
gation is required with respect to the effects of 
wives” employment on productivity and the 
birth rate. 

REFERENCES 

R. Agarwala and J. Drinkwater, “‘Con- 
sumption Functions With Shifting Para- 
meters Due to Socio-Economic Factors,” 
Rey. Econ. Statist., Feb. 1972, 54, 89-96. 

M. S. Carroll, ‘“The Working Wife and Her 
Family’s Economic Position,” Mon. Lab. 
Rev., April 1962, 85, 366-74. 

James S. Duesenberry, Income, Saving and 
the Theory of Consumer Behavior, Cam- 
bridge, Mass. 1949. 

Milton Friedman, A Theory of The Con- 
sumption Function, Princeton 1957. 

John K. Galbraith, Economics and The 
Public Purpose, Boston 1973. 

Robert Holbrook and Frank Stafford, ‘‘The 
Propensity To Consume Separate Types of 
Income: A Generalized Permanent Income 
Hypothesis,” Econometrica, Jan. 1971, 
39, 1-21. 

Lucy Mallan, ‘‘Financial Patterns in House- 
holds with Working Wives,’’ unpublished 
Ph.D. Dissertation, Northwestern University 
1968. 

Jacob Mincer, ‘‘Employment and Con- 
sumption,” Rev. Econ. Statist., Feb. 1960, 
42, 20-26. l 

, Labor Supply, Family Income and 
Consumption, Amer. Econ. Rev. Proc., 
May 1960, 50, 574-83. 

Joann Vanek, ‘‘Time Spent in Housework,”’ 
Scientific American, Nov. 1974, 231, 
116-20. 





Capacity: An Integrated Micro and 
Macro Analysis 


By Gorpon C. WInsTon* 


“In principle, ‘capacity’ has meaning.’’ 
—~Alan Greenspan 


This paper reports on a longer study that con- 
structs an integrated description of productive 
capacity. There is too little space here carefully 
to review the logic of that analysis; instead, this 
paper will describe what that analysis does and 
how it does it. 

The quotation above nicely conveys the si- 
multaneous sense of faith and frustration that 
permeates the idea of productive capacity for a 
firm or an economy. It is an idea that has proved 
as useful on a macroanalytic level as it has been 
intractable on the level of the individual firm. 
The purpose of the study was to describe capac- 
ity in a way that makes sense simultaneously at 
both micro and macroeconomic levels and 
shows why a firm would generate the familiar 
behavior with respect to its capacity that we ex- 
pect from an economy with respect to aggregate 
capacity. 

J. Macro Capacity 

In macroeconomics, ‘capacity has meaning’ 

in a number of areas of analysis: 


Some idea of capacity and its utilization is 
central in investment demand analysis; the 
accelerator is damped by excess capacity 
since, in its presence, increases in product 
demand do not induce further demand for in- 
vestment goods. 

Some idea of a capacity ceiling to real out- 
put is embodied in analyses of the real causes 
of «price inflation. 

Capacity helps explain variations in trade 
flows—a more pressing concern in U.K, 
studies than in the United States—since 
excess capacity acts as an inducement to 
increase exports. 


*Williams College. 
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Changes in factor productivity over the 
business cycle that result in changes in in- 
come shares are intimately related to changes 
in utilization of capacity. 


Underlying thése applications is a generally 
accepted idea of aggregate productive capacity 
that would go something like this: ‘“Capacity is 
the maximum sustainable level of output (per 
year) that can be got when an economy’s avail- 
able resources are fully and efficiently em- 
ployed, given tastes and technology.”’ 

All of this is at a macroeconomic level. On 
the other end, it has been very hard to envision 
what, precisely, is happening in the typical firm 
when the economy is operating at capacity or, 
harder yet, when the economy is operating 
below capacity. 


II. Micro Capacity 

While there is little difficulty with our defini- 
tion of capacity on a macro level, it creates 
problems at a micro level since it has two 
aspects that conflict within an individual firm. 
First, it says that capacity is a maximum output. 
This implies a technical definition of capacity 
for the firm; an engineering capacity. But at the 
same time, it says that capacity is a most ef- 
ficient level of output and that, for the individ- 
ual firm, suggest and economic capacity, which 
is quite different from an engineering or tech- 
nical maximum output. In economic capacity, 
costs become important. Lawrence Klein, 
George Perry and others have therefore 
suggested that the firm’s capacity should be 
defined as the output that achieves lowest 
average costs. Frank deLeeuw defined the 
firm’s capacity with respect to its marginal costs 
and their relation to average costs. Both of these 
concepts imply that the firm’s level of economic 
capacity is significantly below what technically 
it could produce as an engineering maximum. 
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Thus a major part of the problem has been that 
the macro conception of capacity rests on both 
maximum and efficient output but that those 
goals are in conflict within the firm. 

Compounding this is a sense frequently en- 
countered in the literature that productive ca- 
pacity should be a straightforward technical 
matter like the capacity of a bucket and not 
something we have to haggle over with eco- 
nomic subtleties. A five-gallon bucket has a ca- 
pacity of five gallons and a one-hundred-ton-a- 
day plant should, by the same reasoning, have a 
capacity of one hundred tons a day. That should 
be the end of that. If follows that capacity out- 
put should be determined solely by the capital 
stock—by the bucket—both for the firm and for 
the economy as a whole. But this underlines 
two further anomolies. What about other re- 
sources? In the macro conception of capacity, 
the concern is certainly with the availability and 
use of all of the economy’s resources and not 
with capital alone. Second, and perhaps more 
difficult, how can it be that firms’ capital is idle 
most of the time, if capital stocks define output 
capacity? 


II. An Integrated Conception of Capacity 

The tact taken in this analysis is that (1) 
macro capacity is a general equilibrium concept 
and (2) in that general equilibrium, resource 
allocation is efficient when plants’ capital 
stocks are idle much of the time. The first of 
these is familiar; it has been said frequently by 
Klein among others. The second is not so famil- 
iar. That idle capital is usually optimal is a new 
insight that depends on a time-specific or op- 
timal utilization analysis of the firm’s produc- 
tion decisions; an analysis that is based on 
Robin Marris’ study of capacity utilization in 
the United Kingdom, on Nicholas Georgescu- 
Roegens’ description of production and on my 
work in refining, formalizing and extending 
utilization theory, alone and with Thomas 
McCoy. 

The idea underlying this model of production 
is simple. Firms know when they invest that 
some of their input costs are going to vary 
rhythmically over calendar periods; those costs 
will always be high during certain regular times 


SELECTED CONTRIBUTED PAPERS 419 


of the day or the year and they will always be 
low at other times of the day or the year. This 
fact is known, predictable and trendless. Labor, 
for instance, is typically higher priced at night 
when firms have to pay a night-shift wage pre- 
mium to induce people to work at a generally 
unpleasant hour. Agriculturally based inputs to 
production have a seasonal pattern so they are 
typically higher priced before than after har- 
vest. Input price rhythms appear to be ubiqui- 
tous. 

A firm operating in an environment of rhyth- 
mic input prices, if it increases the proportion of 
time it operates its plant and equipment (the 
utilization of its capital stock), will achieve 
lower and lower average capital costs but it will 
have to pay higher and higher prices for the 
rhythmically priced input. Inauguration of a 
third daily shift in a manufacturing plant, for in- 
stance, will reduce average capital costs but it 
will increase labor costs, too. The optimal utili- 
zation for a plant, then, reflects a balance be- 
tween these two opposing forces, the reduction 
in capital costs achieved by higher utilization 
and the increase in the costs of rhythmically 
priced inputs that accompanies it. That optimal 
balance will often leave the plant idle a good 
deal of the time. The most dramatic example I 
have encountered is a sugar mill in Louisiana 
that operates thirty-one days a year, when cane 
is available at low prices, and shuts down the 
other 91 percent of the time when cane prices 
are high. 

The implication of this analysis is that the 
most efficient, least cost, level of utilization 
(and output) for a firm will often be a good deal 
less than the maximum level of utilization (and 
output) at which technically it could operate. 
The typical firm could always produce a good 
deal more output per year simply by utilizing its 
capital more of the time but to do so would 
increase its costs of production. So the firm’s 
least cost level of output, its economic capacity, 
comes when its capital stock is idle much of the 
time and economic capacity is therefore a level 
of output that is less than the engineering or 
technical maximum. 

Unfortunately, noneconomic (maximum or 
engineering) capacity is sometimes, apparently 
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unintentionally, transformed into economic ca- 
pacity when it is defined with the proviso that 
output is at a ‘‘technical’? maximum ‘‘under 
standard and normal hours of operation’’ (as, 
for instance, by Leif Johansen). But, this can 
hardly be an engineering concept of capacity 
when those ‘‘standard and normal hours of oper- 
ation’’ are, themselves, the result of an eco- 
nomic decision——-a fact made clear by optimal 
utilization models—since the firm’s economic 
capacity output and its standard and normal 
hours of operation respond to changes in rela- 
tive prices and price rhythms. Nor is the error 
entirely innocent. It represents as a technical 
fact of life what may well be the result of a 
dubious economic policy—as when poor coun- 
tries induce low utilization of their capital 
stocks by their factor price policies or by legis- 
lated nighttime wage differentials. 

In the integration of the micro and macro 
manifestations of capacity, a key insight from 
optimal utilization analysis is that when the 
` economy as a whole is operating at its macro 
capacity level of output, the individual firms 
that make up that economy are operating at an 
economic capacity level of output, therefore 
with a good deal of idle capital. Idle plants and 
maximum aggregate output coincide’ because it 
is efficient for firms not to use their capital all 
the time. The efficient economy in its turn will 
have adjusted its resource allocation to reflect 
that fact and maximum aggregate output will 
not require (indeed, would be inconsistent with) 
output from each individual firm.’ A potential 
fallacy of composition is involved since in an 


1The more detailed argument expands on this, noting that 
an economy’s ‘‘maximum available resources’’—which 
define maximum aggregate output—will always be less than 
the maximum possible flow of resources that could be got 
from its factor stocks and its population. This distinction is 
clearest for labor where we typically accept, as a different 
though economic question, the factor owners’ (households’) 
decisions on how much resource flow (labor service) they 
choose to make available from their factor stocks (popula- 
tion) and how much they choose to withhold (take as lei- 
sure). War and other passions may induce a change in work 
preferences that would change the available labor resources 
from a given population, hence, aggregate capacity. But 
that is beside the present point. 
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aggregate general equilibrium at full capacity, 
any one firm alone typically might increase its 
output beyond its economic capacity—even to 
its engineering capacity—but all firms con- 
sidered: together could not, simply because in 
the aggregate there are not enough available 
resources. Resources will have been allocated 
efficiently so that firms are operating at their 
economic capacities with—because they are 
operating efficiently—a good deal of idle 
capital. 


IV. The Significance of an Integrated 
Capacity Analysis 

What is the significance of this integrated 
model of capacity? First, and most simply, it is 
neat; it is satisfying to be able finally to describe 
productive capacity in a way that allows us to 
see what is happening in a rationally managed 
firm and how that fits consistently into what is 
happening in the economy as a whole. An area 
of uncomfortable ambiguity is eliminated. 

Second, in this model, profit maximizing 
firms behave with respect to their capacity ex- 
actly the sdme way we expect an economy to 
behave with respect to its aggregate capacity: 


A firm will operate at a level of output 
above capacity if it is paid a high enough 
price for its product to cover the increased 
marginal costs. So operation at outputs in 
excess of capacity levels is, indeed, to be ex- 
pected under some conditions, but it is, in- 
deed, also inflationary. : 

Sustained operation in excess of capacity 
will induce the firm to expand its capital 
stock by investment in order to reduce utili- 
zation back to its least cost level.? 


1 recently conducted a survey of forty-five firms in 
Nigeria, an economy with a very high level of aggregate 
demand. As predicted by this model of capacity, a number 
of firms reported that they were operating well beyond their 
capacity levels—some at as much as 150 percent. They said 
they were doing so because product prices were high but 
they said, too, that they had explicit plans for investment 
that would allow them to reduce utilization back to the 
levels they considered to be least cost—back to economic 
capacity operation with more capital stock and the larger 
output. 


3% 
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Whether one firm alone or all firms 
together operate above their capacity levels is 
important because that will determine how 
steeply their marginal costs will rise after 
economic capacity levels are reached. 

Exports are encouraged by excess eco- 
nomic capacity as firms seek to expand out- 
put. 

Cyclical labor (and capital) productivity 
changes will result if firms are reluctant to 
adjust their labor input as output varies 
around economic capacity levels. 


‘In all these respects, firms’ microeconomic 
behavior parallels what we have come to expect 
for the economy as a whole. 

Third, this analysis emphasizes that capacity 
should be defined, at both micro and macro 
levels, with respect to all resources and not with 
respect simply to capital stock. This supports 
the warnings (by Perry, Klein, inter alia) that 
overestimation of capacities will result when in- 
dividual sectors are considered in isolation from 
the rest of the economy. 

Fourth, this analysis shows that the empirical 


. capacity utilization measures typically generated 


> 


in the United States simply measure different 
things. The McGraw-Hill capacity utilization 
series is widely thought to measure firms’ cur- 
rent operations relative to their most economi- 
cal, least-cost levels of output; in our terms, 
McGraw-Hill is an estimate of firm’s economic 
capacity utilization. The Wharton utilization 
series, in contrast, takes as capacity observed 
past peak output (at the two-digit level, then 
aggregated) and expresses current output as a 
percent of that; in our terms, Wharton capacity 
is based on firms’ marginal cost. Wharton and 
McGraw-Hill measures, therefore, would 
frequently differ, both in magnitude and direc- 
tion, depending on the data served up by recent 
history.? The McGraw-Hill estimates of eco- 


3The third and ‘‘most eclectic of the indexes” of capacity 
(Perry, p. 707)—the Federal Reserve’s—is an amalgam of 
the McGraw-Hill index, capital stock estimates and as- 
sumptions about optimal capital productivity that defies 
simple classification in a model of the firm. 
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nomic capacity are thought to be influenced by 
animal spirits—by optimism or pessimism 
based on current output. They measure in prin- 
ciple something quite solidly defined at the 
level of the firm. The Wharton series, in con- 
trast, reports on movements of output up and 
down firms’ marginal cost curves relative to 
movements of peaks up and down firms’ mar- 
ginal cost curves, while the shape of those 
curves is being changed by the proportion of the 
economy that is trying to move in the same direc- 
tion and the same time. Even with constant 
capacity, different patterns of fluctuation in out- 
put would generate quite different Wharton 
utilization rates. So it seems inevitable that the 
vagaries of history would have generated dis- 
parities between these two indices in both trend 
and level, disparities that only an integrated 
model might hope to sort out. 

Finally in this analysis, there are seen to be 
three kinds of social excess capacity, two of 
which are familiar, one of which is not. The 
most familiar is the excess capacity that occurs 
when firms do not produce up to their targets of 
economic capacity output, a problem that re- 
sults from Keynesian deficient demand (typical 
in advanced countries) or from deficient sup- 
plies of inputs (typical in less developed coun- 
tries)—both, of course, at prevailing prices. A 
different, but still familiar, sort of excess capac- 
ity appears when firms face scale economies 
with limited product markets and therefore 
operate a ‘‘too-large’’ plant at less than its 
economic capacity because that minimizes 
cost—in textbook graphics, they operate at a 
Viner tangency of falling long- and short- 
run average costs. The third and unfamiliar kind 
of social excess capacity appears when firms 
set their economic capacity targets too low in 
light of society’s real scarcities; they may report 
‘full utilization of capacity,’’ but what the firms 
see as ‘‘full’’ is not full enough beceuse they 
base their private calculations of economic 
capacity on input prices that do not reflect real 
scarcities—the integrated capacity analysis 
shows that artificially cheap capital, for an 
important instance, would induce firms to set full 
capacity targets lower than they should. 
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The analysis reported on in this paper thus 
provides a compatible microfoundation for the 
useful concept of aggregate productive capac- 
ity. Aside from the satisfaction of consistency 
per se, this integrated analysis has promising 
implications for understanding the behavior of 
empirical measures of capacity, for recognizing 
the role of economic variables in defining full 
capacity output and for identifying the sources 
of social excess capacity. 
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A General Equilibrium Approach 
to Estimating the Costs of 
Domestic Distortions 


By Jaime A. P. DE MELO* 


Recent developments in the field of trade 
policy have been dominated by the elaboration 
of the theory of domestic distortions in open 
economies. Essentially the new approach 
focuses on the choice between alternative 
policies and provides a greatly improved 
method of analyzing the effects of trade policies. 
(See articles by Jagdish Bhagwati and Stephen 
Magee, 1973.) The analytical rigor and intellec- 
tual effort which has gone into this theoretical 
work has not been matched on the empirical 
side, where the measurement of the welfare 
costs of domestic distortions has concentrated. 
on trade distortions and has most often been 
carried out in a partial equilibrium framework. 
The main objective of this paper is to examine 
the context within which the static welfare costs 
of distortions have usually been estimated and 
to outline an alternative approach to measure- 
ment based on a general equilibrium analysis. 
Some fixed point estimates based on Colombian 
data are provided to illustrate this approach. 
The framework used in measuring the welfare 
costs is thus in closer agreement with the theo- 
retical analysis. 


I. The Cost of Distortions in Domestic 
Markets 


Domestic distortions due to government inter- 
vention or market imperfections create a wedge 


*Assistant Professor, Georgetown University. My appre- 
ciation to Bela Balassa for stimulating my interests in this 
area and to Michael Crosswell and Peter Kenen for helpful 
comments. The research upon which this paper is based 
was carried out while I was with the U.S. Agency for Inter- 
national Development. The views expressed here are mine 
and are not intended as statements of Agency policy. 
Remaining errors are my responsibility, 
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between domestic prices and domestic oppor- 
tunity costs. Abstracting from dynamic effects 
on capital accumulation and growth, and from 
the possibility of monopolistic power in world 
markets, the first order conditions for a welfare 
maximum require that for any pair of com- 
modities the marginal rate of transformation in 
domestic production equal the foreign marginal 
rate of transformation and the marginal rate of 
substitution in consumption (DRT = FRT = 
DRS). The general equilibrium theory of domes- 
tic distortions has both analyzed in depth the 
efficiency implications of a breakdown of these 
marginal equivalences and provided us with a 
ranking of policies—in terms of their effect on 
welfare—to correct these distortions. 

On the empirical side, practically all attempts 
at measuring the costs of domestic distortions 
have been based upon Harry Johnson’s (1960) 
revival of consumer’s and producer’s surplus 
measures of the gains from trade. These studies 
have usually concentrated on estimating the 
costs of protection. Based on Hicksian com- 
pensation tests and calculus techniques, they 
have derived expressions for the total cost of 
protection in terms of elasticities of compen- 
sated demand and supply. This approach is 
confined to small departures from free trade. 

Models developed for the actual purpose of 
measurement have gone through four stages. In 
the first stage (see W. M. Corden, 1957), models 
were developed at an aggregate level in which 
only total imports and total exports were con- 
sidered. The second stage (see Johnson, 1958), 
saw the disaggregation of the analysis to include 
the effects due to the relationships of substitu- 
tion and complementarity among importable 
goods. In the following stage (see Giorgio 
Basevi, Magee 1972), the analysis was extended 
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to include the terms of trade effect and some 
general equilibrium aspects with the concept of 
the ‘‘uniform tariff equivalent” for the purpose 
of calculating an index of tariff structures. In 
the fourth stage (see Bela Balassa) the process 
of disaggregation was extended to include inter- 
mediate products, and nominal rates of pro- 
tection were replaced by effective rates (ERPs) 
in the calculation of the cost of protection. 
Furthermore some steps were taken to classify 
goods according to whether their production 
would cease under free trade.' 

The models developed for the actual measure- 
ment of protection have reached an impressive 
degree of sophistication. In light of the available 
data and shortcomings of the existing parameter 
estimates upon which any empirical work must 
rely, they may represent the best compromise 
between rigor and relevance. 

Yet these models suffer from several short- 
comings. First, and most important, practically 
all estimates of distortions have centered 
around the cost of distortions in commodity 
markets. Distortions in capital and labor markets 
(see Ronald McKinnon, Magee 1973) and their 
impact on international trade have played an 
increasing role in the theory of domestic dis- 
tortions; and in providing guidelines for reform- 
ing the system of incentives in developing 
countries, economists have urged that these dis- 
tortions be removed wherever possible. More- 
over, the welfare effect of distortions in 
commodity markets should not be studied in 
isolation from existing distortions in factor 
markets since it is well-known from the theory 
of domestic distortions that, even in the absence 
of terms of trade effects, removing distortions 
in the commodity markets in the presence of 
distortions in factor markets may lead to a de- 
crease in welfare. Few estimates have been 


‘Concurrently Joel Bergsman adapted the concept of 
“‘X-efficiency’’ to reflect the loss in efficiency and pro- 
ductivity resulting from protection. While this phenomenon 
may indeed be important especially in less developed 
countries, it is not an integral part of the theory of domestic 
distortions and is beyond the purview of this paper. 
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made of the loss in efficiency resulting from the 
presence of these distortions in factor markets. 
In a well-known paper Amold Harberger esti- 
mated the costs of distortions in factor markets 
in Chile. More recently estimates by Chris- 
topher Dougherty and Marcelo Selowsky for 
Colombia and by Gunnar Floystad for Norway 
have found these efficiency losses to be small. 

Second, there is the difficulty of marrying 
partial equilibrium estimates with general equi- 
librium analysis, which has been discussed at 
length in the literature on the existence of an 
ERP index of resource tariffs. The defects of 
Effective Protection as a general equilibrium 
theory—viz. the failure to admit substitution 
possibilities among inputs, factor price fiex- 
ibility and the treatment of nontraded goods 
whose prices are determined in domestic mar- 
kets—carry over to the estimates of the costs of 
protection.” Thus it is not clear how one goes 
about estimating general equilibrium demand 
and supply curves. 

Some attempts have been made at quantifying 
the effects of distortions within a general equi- 
librium framework. They have concentrated on 
trade distortions, and have taken place in a 
programming framework that optimizes an 
explicit objective function (see David Evans). 
This approach, however, is not particularly 
well suited for the purpose at hand since there 
are well-known difficulties in analyzing the 
effects of changing pre-existing price wedges 
such as tariffs, taxes, and distortions in factor 
markets. Within this approach the interpretation 
of a tariff-ridden balance of payments can be 
difficult (see Lance Taylor). Finally the incor- 
poration of substitution in demand and supply 
—essential in the face of large changes in rela- 
tive prices among factors and commodities 
—is computationally cumbersome. 


*In a recent paper on welfare surpluses and the gains from 
trade, James Anderson notes that Johnson’s expanded 
method is far from our reach as a method of measurement 
despite its theoretical appeal (p. 762). See John Whalley 
for a discussion of the inherent difficulties in comparing 
estimates derived from partial and general equilibrium 
analyses. 
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The following section outlines an approach 
based on general equilibrium analysis which 
seems well suited for studying the global effects 
of distortions in domestic commodity and factor 
markets. 


II. General Equilibrium Estimates of the 
Costs of Market Distortions 


A. The Wairasian Approach 


An alternative approach is to start from a Wal- 
rasian description of the economy where optimi- 
zation is implicitly carried out separately by 
consumers and producers who maximize utility 
and profits subject to budget and production 
constraints. A distinctive feature of this 
approach is that the various agents in the econ- 
omy may interact through a variety of specifica- 
tions of market behavior which are particularly 
well suited for the incorporation of price dis- 
tortions in commodity and factor markets.’ 
Essentially the solution of the problem is that of 
finding a fixed point for a set of simultaneous 
nonlinear demand and supply equations. 

This approach should be useful in future 
attempts at quantifying the costs of market dis- 
tortions, particularly in developing countries 
where simulation of market behavior requires 
careful portraying of a large variety of eco- 
nomic and institutional rules. However, both 
the quality of the concomitant data requirements 
and the difficulty of ascertaining genuine market 
distortions from divergences which may be the 
result of nonmaximizing behavior should be kept 
in mind when interpreting results derived from 
this approach. With these caveats in mind we 
turn to some illustrative estimates obtained from 
an implementation with Colombian data. 


B. Illustrative Estimates for Colombia 


Some salient characteristics of the model are 
briefly outlined here and the reader is referred to 
de Melo for a full presentation of the model and 


3See Leif Johansen for the formulation of the first 
Walrasian model. Irma Adelman and Sherman Robinson 
provide an example of the variety of market clearing prin- 
ciples which can be captured by this approach. 
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a discussion of data sources. On the supply side, 
producers maximize profits subject to a Leontief 
technology for intermediate inputs and non- 
competitive imports. For value-added, we 
specify Cobb-Douglas and two-level constant 
elasticity of substitution production functions. 
All primary factors (land, capital, skilled and 
unskilled labor) are in inelastic supply and are 
fully employed; factor returns are endogenously 
determined. Distortions in factor markets are 
introduced by specifying a differential between 
the price of an identical factor in different 
sectors. Several assumptions are made about 
intersectoral capital mobility and the migration 
of factors between rural and urban sectors is 
limited to emphasize the dichotomy between 
these segments of the economy. On the demand 
side the representative consumer maximizes a 
Stone-Geary utility function which generates 
the linear expenditure system. Distortions in the 
commodity markets arise from tariffs, taxes, 
and subsidies on traded goods. Finally, in 
line with recent developments in the pure theory 
of trade, a distinction is made between tradable 
goods whose prices are determined in world 
markets with quantities traded clearing the 
domestic markets, and home goods whose prices 
adjust to clear their markets. The model includes 
fifteen sectors, of which four are classified as 
nontraded, and the small country assumption is 
maintained for traded goods with the exception 
of coffee which faces a quota on its exports. The 
exchange rate is endogenously determined so as 
to maintain equilibrium in the balance of 
payments. 


TABLE 1—DeEscrirTion OF EXPERIMENTS 











Experiment 
A-1 Remove tariffs and subsidies 
A-2 Same as A-1, but fix sectoral capital stocks 
B-1 Remove distortions in labor markets 
B-2 Same as B-1, but fix sectoral capital stocks 
B-3 Remove distortions in capital markets 
B-4 Remove distortions in all factor markets 


C-+1 Combine A~] and B~4 
C~2 Combine A-~-1 and B-2 
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TABLE 2-—-Costs OF DISTORTIONS IN DOMESTIC MARKETS 
(Percent change from initial situation) 





A-I A~2 B-1 
Welfare? 6 0 3.1 
GNP at Current 
Domestic Prices —4.5 ~3.6 37.8 
Exchange Rate 
Adjustment” 6.9 10.7 —15.0 





Experiments 
B-2 B-3 B-4 C-1 C2 
1.7 3.7 5.3 4.0 2.1 
8.8 28.0 45.0 12.0 4.9 
—9.5 —11.4 ~22.4 .0 1.0 





aMeasured by the Utility Indicator. 
>Devaluation (+); Revaluation (—). 


Some experiments are listed in Table 1 with 
corresponding estimates of the costs of distor- 
tions reported in Table 2. Removing tariffs and 
subsidies consists of setting domestic price equal 
to world price in all traded sectors with the 
exception of the coffee sector where the export 
tax is adjusted so that, after meeting domestic 
demand, producers supply a predetermined 
quantity of exports equal to Colombia’s share in 
the international coffee agreement. In factor 
markets, credit rationing generally favoring 
import-substituting investments along with 
minimum wage legislation and trade union 
pressure in the manufacturing sector are taken to 
be represented by different rates of return to 
capital and labor across urban sectors. Remov- 
ing distortions in factor markets then consists 
of equalizing factor returns across urban sectors. 
In line with migration theory, the flow of factors 
between rural and urban sectors is limited by 
maintaining a fixed differential between rural 
and urban factor wages. 

The results in Table 2 indicate the importance 
of capital mobility in determining the costs of 
distortions in factor and commodity markets. It 
can be seen that the efficiency losses from dis- 
tortions in factor markets are substantial. A 
comparison of experiments B-4 and C-1 
illustrates the importance of viewing distortions 
together. One would suspect that removing dis- 
tortions in both factor and commodity markets 
(C-—1) would lead to greater welfare gains than 
removing distortions in factor markets alone 
(B-—4). This, however, is not true because in the 
former case the economy is further away from 
its optimal quota than in the latter and the result- 


ing losses outweigh the gains from removing 
distortions in commodity markets. This counter- 
intuitive result can be better understood by not- 
ing that raising the export tax on coffee (initially 
set at 44 percent) to maintain the quota share on 
world markets lowers welfare since it amounts to 
impeding specialization. In experiment B—4, 
the export tax is lowered by 46 percent from its 
initial value, while in experiment C—1 it is 
raised by 6 percent. This adjustment in the coffee 
tax rate also accounts for the substantial dif- 
ference in exchange rate adjustments between 
these two experiments.* 

The importance of general equilibrium effects 
is illustrated by the experiments removing dis- 
tortions in factor markets which show substan- 
tial revaluation as the value of nontraded goods 
is raised following an increase in factor wages 
in these sectors.> Although the large efficiency 


{ 

‘This type of result raises the question about the optimal 
level of intervention in domestic markets in the face of 
unremovable distortions such as quotas and rigidities in 
some factor markets. Addressing this important issue 
should preferably take place in a dynamic framework since, 
for policy purposes, it is desirable to consider simulta- 
neously the static and dynamic effects of interventions in 
these markets. From a practical point of view such a task 
is an ambitious one since it amounts to optimizing utility 
subject to a large system of simultaneous nonlinear 
equations with a large number of policy instruments. 

5GNP is usually measured at world prices since it serves 
as a proxy for indicating the alternatives open to the econ- 
omy. Here the cos: of distortions is measured directly by 
the change in the utility indicator. Moreover, relative 
prices of nontraded goods are affected by distortions in 
the price of traded goods. Since they cannot be translated 
into world prices, only GNP expressed in domestic prices 
has been reported in the results. 


r 
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gains registered in the table are a function of the 
parameters entering the model, it appears that 
the low magnitude of the efficiency gains in- 
dicated by previous estimates were due in part 
to the methodology and assumptions in these 
studies resulting in both fixed product and factor 
prices and limited substitution possibilities in 
consumption and production. 


HI. Conclusion 

The Walrasian approach offers a great number 

of possibilities to assess the efficiency implica- 
tions of alternative policies in a general equilib- 
rium framework. The use of multisector 
economy-wide models provides a better under- 
standing of the impact of policy changes on 
the structure of the economy. 
* However, as tools for policy implementation, 
multisector trade models are prone toward 
exhibiting extreme specialization because traded 
sectors whose domestic prices are generally 
assumed tc be fixed to world prices outnumber 
primary factors of production whose prices are 
free to vary. Both theoretical and empirical 
work beyond dropping the small country 
assumption needs to be done to overcome these 
strong specialization tendencies. For example, 
allowing for imperfect substitution between 
foreign and domestic goods and exploring the 
possibilities of modeling two-way trade deserve 
further attention. 

Beyond extensions in the specification of 
foreign trade in multisector models, estimation 
of the costs of distortions in domestic markets 
needs to be undertaken in a dynamic framework. 
The benefits of protecting sectors with rapid 
technical progress or greater ‘‘learning’’ poten- 
tial may then.be evaluated against the static 
welfare losses resulting from a misallocation of 
resources. Similar comparisons may be made of 
the costs and benefits of credit rationing, min- 
imum wages, etc., in various sectors. Then the 
challenge in estimating the costs of market 
imperfections and interventions is twofold: 
1) understanding the nature of equilibria in 
different markets in a dynamic sense (adjust- 
ments to disequilibrium are likely to be more 
rapid in product than factor markets), and 
2) successfully distinguishing situations which 
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are a cause of distortions from those which 
are endogenous to the economic system and 
are not amenable to policy intervention. 
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Agricultural Development on the Frontier: 
The Case of Siberia Under Nicholas II 


By DANIEL R. KAZMER* 


This paper presents highlights of a theory of 
the economic interactions which determined the 
nature and extent of Siberian agricultural devel- 
opment after the opening, in 1896, of the part of 
the Trans-Siberian Railway that connected 
Western Siberia with European Russia. The his- 
tory of this development has been thoroughly 
discussed elsewhere (D. W. Treadgold and 
Kazmer). 


I. Land Use on the Frontier 


Most economists are familiar with the Lewis 
model of development with unlimited supplies 
of labor. Agricultural development on the fron- 
tier may be viewed analogously as development 
with unlimited supplies of land. Land use in a 
competitive agricultural sector with free move- 
ment of labor and capital is determined as in 
Figure 1. The essential element is that, in gen- 
eral, land use cost (LUC) rises as more land is 
brought into use. Thus, LUC will generally 
slope upward. The marginal product of land is 
MPL. The total land in use is OA while the land 
use cost of each plot is OB. The total land use 
cost is the area OADB. The area EBD is the 
pure rent collected by nonmarginal land. The 
shaded area BCD is the return to labor and capi- 
tal. 

Figure 2 explains the timing and extent of the 
great migration of European Russian peasants 
into Siberia. The MPL curve depicts the 
marginal product of land in both Siberia and 
European Russia. The LUCS curve represents 


*Central Intelligence Agency. Many thanks to the mem- 
bers of my thesis committee—Evsey Domar, Peter Temin, 
and Charles Kindleberger—who commented on more 
primitive versions of this model. The errors which lurk 
within these pages are, of course, my own. A complete 
paper is available from the author. 
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FIGURE 1 





FiGure 2 


land use cost in Siberia before the completion of 
the Western Siberian section of the Trans- 
Siberian Railway in 1896. The cost is low for 
well-located, high quality land with amenity 
benefits for the choicest parcels, which are oc- 
cupied first. However, as more parcels are 
brought into use, land use cost rises sharply due 
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to rapidly rising transport, migration, and 
homestead start-up costs at the margin. LUCER 
represents land use costs in European Russia 
both before and after 1896. European Russia, 
with its relatively more developed transport net- 
work has less steeply rising land use costs. 
Since peasants tend to move toward parcels 
with the lowest land use costs, OA represents 
the quantity of land in use in Siberia before 
1896, and AB represents the land in use in Euro- 
pean Russia. The area CDE represents the re- 
duction in land use cost gained by moving to 
Siberia. 

With the completion of the railroad link in 
1896, however, a new curve must be added. 
LUCSR represents the new land use cost curve 
in Siberia with rail transport. It is horizontal for 
most of its length and then rises sharply. The 
horizontal portion refers to land close to the 
railroad, which had a well-developed transport 
network linked to the railroad. Farther from the 
railroad, however, the costs of transport to the 
rail station increased rapidly (the steeply rising 
portion of the LUCSR curve) until they became 
prohibitive at a distance of about 100 miles. 
With rail service, the quantity of land which 
will eventually be occupied in Siberia increases 
from OA to OH while the land in use in Euro- 
pean Russia declines from AB to HB. Thus, the 
migration of labor and capital to be expected is 
that required to work the quantity of land AH. 
The use cost of Siberian land occupied before 
the construction of the railroad is further re- 
duced by the extra amount FCEJ because of the 
railroad. The area JEG represents the reduction 
in land use cost gained by moving to Siberia 
after the railway opened. 

Figure 3 depicts the dynamics of agricultural 
expansion on the frontier. Expansion of land 
use in Siberia will not go beyond the point at 
which LUCSR and LUCER intersect; at that 
point, marginal land use cost in European Rus- 
sia becomes lower than in Siberia. MPL, repre- 
sents the marginal product of land given some 
quantity of labor and capital. OA units of land 
will be used to produce total product OABCD of 
which OABD is the return to land with no pure 
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rent and DBC is the return to labor and capital. ` 
Part of this return to labor and capital will be 
used to augment the supplies of those same fac- 
tors, and part will be used to set up and expand 
homesteads thus bringing more land into use. 
With more labor and capital available, MPL 
shifts up and to the right to, say, MPL,. Now 
OA' units of land will produce OA’B'C'D units 
of total product of which OA’B’D offsets land 
cost with no pure rent and DB’C’ is the return 
to labor and capital. Part of this return is used to 
expand the supply of labor and capital and bring | 
more land into use, so MPL shifts up and to the ` 
right again and the process may continue in a 
similar fashion until LUCSR curves upward. 
Additions to labor and capital shift MPL out to, 
say, MPL,,. The total product is QEFI of which 
only GFI now goes to capital and labor and 
OEFHD offsets total land use cost. DJFG 
would have gone to labor and capital, but since 
LUCSR is rising, HFJ must be used to offset 
land use cost and DHFG is a pure rent to land 
which carries a use cost less than that of land at 
the margin. Since only GFZ goes to capital and 
labor; one might expect expansion of the supply 
of those factors to occur more slowly; further- 
more, continued increases in capital and labor 
and shifts of MPL to the right result in higher 
pure rent for land parcels already in use. 


LUCSR 


, LUCER 





MPLy 





FIGURE 3 
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This relative distribution of frontier income 
in favor of nonland factor inputs is an important 
feature distinguishing frontier from fully-settled 
agricultural districts. Returns to land and non- 
land factors go into different pockets—those of 
new arrivals versus those of established house- 
holds. New settlers entering a frontier region 
often do not bring with them the funds needed 
to cover the homestead start-up and land use 
costs of even marginal no-rent land. The rela- 
tive distribution of factor income on the frontier 
_ in favor of nonland factors, especially labor, 
tends to transfer income away from landowning 
settled peasants toward the new arrivals trying 
to accumulate the amount necessary to start up a 
homestead. 


Il. Labor 


The essential features determining the opera- 
tion of agricultural labor markets were its fron- 
tier nature and the role played by immigrants 
into the region. Figure 4 illustrates this role. A 
priori reasoning alone can tell us nothing about 
the shape of the demand curve in Figure 4. 
However, the short-run supply curve may be 
expected to be highly inelastic for two reasons. 
1) Communication between local markets was 
poor simply because of distance. 2) Within any 
local market, the presence of new immigrants 
favored a more inelastic short-run labor supply 
curve. New immigrants had to hire themselves 
out almost regardless of the wage rate to live— 
but only until they had accumulated the stake 
necessary to obtain sufficient supplies and 
equipment to become independent farmers. 

A one-shot influx of immigrants into a local 
labor market shifted the supply and demand 
curves for hired agricultural labor according to 
the following pattern (see Figure 4): (a) New 
immigrant families move into the area. They 
must work as hired agricultural laborers until 
they have acquired sufficient capital to become 
independent farmers. This shifts the labor 
supply curve to the right. (b) As these same im- 
migrant households amass the necessary capital 
to become independent farmers, they withdraw 
from the market for hired agricultural labor to 
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FIGURE 4 


work their own plots. This shifts the labor 
supply curve to the left. The curve will not shift 
back to its original position since not all im- 
migrant households will be successtul in be- 
coming independent farming households. Some 
will remain in the labor market. This shift to the 
left occurred approximately seven years after 
settlement in the Siberian case. (c) As the im- 
migrant household continues to prosper, its 
need for agricultural labor eventually outstrips 
its own labor capacity; thus, it must re-enter the 
local agricultural labor market as a demander of 
labor. This shifts the demand curve to the right. 
This process took place approximately ten years 
after settlement. Since not all immigrant house- 
holds which eventually employed all their own 
members had to seek additional workers on the 
local market, the rightward shift of the demand 
curve will be less than the leftward shift of the 
supply curve described in (b) above and, there- 
fore, also less than the rightward shift of the 
supply curve described in (a) above. Note that 
there is no mechanism which guarantees equi- 
librium in the short run since the supply curve is 
jolted back and forth by arrivals of new settlers 
and their withdrawals from the labor market as 
they accumulate sufficient capital to farm in- 
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dependently. Nor is there any reason to expect 
wage rates in different local markets to be simi- 
lar. This means that no neat conclusions can be 
drawn from this model. It is, however, an accu- 
rate portrayal of the mechanism behind the 
operations of local markets for hired agricul- 
tural labor in Siberia and may shed some light 
on the operation of local frontier labor markets 
in other instances. 


IMI. Capital 

Agricultural capital may be classified into 
labor complements and labor substitutes: labor 
complements increase or decrease in the same 
direction as the quantity of labor; the quantity of 
services demanded from labor substitutes 
changes inversely to the demand for labor ser- 
vices, ceteris paribus. For example, if one has a 
strong son capable of operating a plow, one 
does not sell one’s horse and hitch up one’s son; 
one buys another horse and plot for the son to 
operate. Hence, the horse and plow act as labor 
complements; they allow the son’s labor power 
to be used efficiently—the son and horse are not 
substitutes. On the other hand, a reaping and 
binding machine does displace labor since it can 
perform exactly the same function as a harvest- 
ing crew. It is a labor substitute. 


IV. Conclusions 

Several conclusions may be drawn from this 
analysis. First, there is a definite gain from ris- 
ing land values to people who purchase or claim 
choice parcels in the early period of settlement 
of a frontier area. 

Second, turning to local markets for hired ag- 
ricultural labor, one should not be surprised to 
find large wage differences from one district or 
village to another and apparent disequilibrium 
in frontier labor markets—especially if one 
must reside on one’s land to retain ownership. 
Apparent labor surpluses or shortages on the 
frontier may be interpreted differently than in a 
settled region. Unemployment or low wages 
may indicate only that new settlers arrive to 
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claim land faster than they can be absorbed into | 
employment. On the other hand, labor short- 
ages may be an indicator of the ease of es- 
tablishing an independent farming household 
soon after moving in and withdrawing from the 
labor market—not of the undesirability of an 
area in general. Perversely, higher wages, if 
they speed up the process of acquiring the capi- 
tal needed to become independent, may reduce 
the supply of labor. The long-term wage level is 
crucial. in determining whether households 
eventually begin farming independently or are 
locked into the agricultural proletariat. 

Finally, efforts should be made to promote 
capital imports into a region. However, the dis- 
tinction between labor complements and labor 
substitutes is important. Labor complements 
tend to raise the wage level and encourage more 
rapid establishment of independent farming 
households. Labor substitutes, to the extent that 
they lower the local long-term wage level and 
raise the start-up costs of an independent farm, 
may (along with raising output per unit input) 
have the undesired effect of lengthening the 
period over which a household must sell its 
labor on the market before it can become in- ` 
dependent. At worst, the household may find it- - 
self permanently locked into the proletariat. 
Might this mechanism be helpful in explaining 
why the successful frontier development pat- 
terns of the 19th century have not been repeated 
in the underdeveloped countries of the 20th cen- 
tury? i 
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PROCEEDINGS 


OF THE 


EIGHTY-NINTH 
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MEETING 


ATLANTIC CITY, NEW JERSEY 
SEPTEMBER 16-18, 1976 


Minutes of the Annual Meeting 
Atlantic City, New Jersey 
September 17, 1976 


The Eighty-ninth Annual Meeting of the 
American Economic Association was called to 
order by President Franćo Modigliani in the 
Pennsylvania Room of Haddon Hall Hotel, At- 
lantic City, New Jersey at 9:45 p.m. on Friday, 
September 17, 1976. The President asked that 
members occupy the first ten rows of seats. He 
also requested that members identify them- 
selves by name when they spoke from the floor. 

The Secretary reported that the minutes of the 
December 29, 1975 Annual Meeting needed 
correcting. The second paragraph of Article I, 
Section 2 as amended was omitted from the 
minutes as recorded on pages 465-67 of the 
American Economic Review, Papers and Pro- 
ceedings, May 1976. The omitted paragraph 
reads: 


The foregoing dues schedule including in- 
come brackets may be increased by the Execu- 
tive Committee in proportion to the increase oc- 
curring after January 1, 1976, in relevant price 
and wage indexes, provided that the increase in 
any year shall not exceed ten percent. 


The quoted paragraph was part of an amend- 
ment to Article I, Section 2 of the bylaws ap- 
proved by the members in 1975. It should be 
added to page 466, column 1, immediately fol- 
lowing the indented paragraph on pages 
465-66. 

The minutes were approved as corrected. 

The Secretary, Treasurer (Rendigs Fels), the 
Managing Editor of the American Economic 
Review (George H. Borts), the Managing Editor 
of the Journal of Economic Literature (Mark 
Perlman), and the Director of Job Openings for 
Economists (Hinshaw) discussed their written 
reports which were available at registration and 
were also distributed at the meeting itself. (See 
their reports published in this issue.) 

The Secretary presented the following resolu- 
tions, which were adopted unanimously: 
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BE IT RESOLVED that this meeting record a 
special vote of thanks to the members of the 
1976 Allied Social Sciences Associations’ Local 
Arrangements Committee chaired by Edward G. 
Boehne for their hard work and efficient man- 
agement of these meetings. 


Be it resolved that this meeting commend 
Lawrence R. Klein for planning a program of 
great interest and high distinction. 


At this point, President Modigliani in- 
troduced President-elect Lawrence Klein, who 
took the chair. In calling for new business the 
President-elect stated that four resolutions by 
members had been submitted to the Secretary a 
month in advance of the meeting required by 
the Association’s regulations. These resolutions 
had been distributed before and at the meeting. 

The President-elect called for discussion of 
the resolution submitted by Julian M. Greene 
(proposer) and Bernard W. Tenenbaum (sec- 
onder). Since no one spoke in behalf of the res- 
olution, it was moved, seconded and PASSED 
that discussion of the resolution be postponed 
indefinitely. 

Two resolutions had been proposed by Alfred 
Kraessel and seconded by William J. Doer- 
flinger, which read: 


BE IT RESOLVED that the Association accept 
motions presented on the floor of any business 
meeting, thus reversing an executive decision 
adopted earlier this year, which requires that 
motions be presented in writing one month prior 
to the business meeting. The purpose of this is 
to bring about increasing participation and de- 
mocratization of the procedures of the American 
Economic Association. 


That the American Economic Association set 
up a committee to study the economic status of 
the profession and the possibility of defining 
professional economists as different from gen- 
eral practitioners in the fields of business, social 
sciences, etc. f 


Kraessel spoke in favor of the first resolution. 
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He stated that allowing members to present mo- 
tions from the floor would lead to greater partic- 
ipation in the democratization of the Associa- 
tion’s affairs. William Vickrey spoke against 
the motion, saying that since only a minute per- 
centage of members attends the annual business 
meeting, ‘‘surprise’’ resolutions would be un- 
welcome. The resolution was put to a vote and 
lost. 

On behalf of his second resolution, Kraessel 
pointed out that other professionals, such as 
chemists, accountants, attorneys, physicians, 
etc., are often afforded protection by their asso- 
ciations and that, in these times, professional 
economists need such protection by their asso- 
ciation. He emphasized the importance of 
power groups in attracting students, accrediting 
programs, and maintaining the relative position 
of economics in the professions. The resolution 
was put to a vote and failed. 

Before calling for discussion of the resolution 
submitted by Robert Cherry and David M. Gor- 
don, the President-elect stated that Counsel had 
advised that since the resolution called for a 
change in the Certification of Incorporation and 
that since required legal procedures had not 
been followed, the resolution was out of order 
and could not be acted upon at this meeting. It 
was included on the agenda for discussion pur- 
poses only. The resolution reads: 


Wuereas the standing practice of the American 
Economic Association and its officers has been 
to rule out of order any resolutions taking posi- 
tions on political issues; 

WuerEas those rulings are based on a passage 
of Section III.3 of the Association’s by-laws, 
which reads, ‘‘The Association as such will take 
no partisan attitude, nor will it commit its mem- 
bers to any position on practical economic 
matters;’’ 

Wuereas this stricture, for the legal purpose 
of protecting the Association’s tax-exempt status 
under Section 501 (c) 3 of the Internal Revenue 
Service code, need apply only to lobbying activ- 
ities or political positions aimed directly at pend- 
ing legislative matters; 

Wuereas other professional academic associa- 
tions regularly adopt positions on issues similar 
to those ruled out of order by this Association; 
and 

WHEREAS general political economic issues 
affecting the United States are too important for 
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its leading economic association to preclude 
occasional comment: 

LET IT HEREBY BE RESOLVED: 

That the passage in Section II.3 of the Asso- 
ciation’s by-laws, which reads, ‘“The Associa- 
tion as such will take no partisan attitude, nor 
will it commit its members to any position on 
practical economic matters” be deleted; and 
That it be replaced in Section III.3 of the by-laws 
by the following sentence: ‘‘The Association as 
such will take no position on any resolutions 
which pertain directly to pending legislation, or 
would otherwise jeopardize the Association’s 
tax-exempt status.’’? 


Gordon said that at a later point in the meet- 
ing he would introduce the following motion: 
The annual business meeting of the American 
Economic Association calls upon the Executive 
Committee to approve and set in motion the 
process necessary to affect the change in the 
language of the Certificate of Incorporation rec- 
ommended in the resolution submitted by Rob- 
ert Cherry and David Gordon. He expressed 
concern over the lack of attention paid to policy 
questions at the business meetings and called 
for a greater role for the Association in political 
affairs. Numerous political resolutions have 
been presented in the past and ruled out of order 
because of Section III.3 of the Certificate of In- 
corporation which proscribes the Association’s 
taking partisan stands. He felt that serious dis- 
cussion of political issues is needed, and that 
the Association should allow itself to take posi- 
tions on economic questions. 

Cherry spoke in favor of the resolution, say- 
ing that he was struck by the inflexibility of 
previous rulings by the chair on issue-oriented 
resolutions and that the present article is vague 


Although the resolution called for a change in Section 
IIL.3 of the Association’s bylaws, the passage quoted and 
discussed is Section II.3 of the Association’s Certificate of 
Incorporation. Much of the discussion from the floor in- 
volved the same confusion. 

Section III.3 of the bylaws reads: ‘“The Association shall 
consist of the President, the President-elect, two Vice- 
Presidents, the Secretary, the Treasurer, the twa Managing 
Editors, the two ex-Presidents who have last held office, 
and six elected members, provided the Secretary, the Treas- 
urer, and the two Managing Editors shall not be entitled to 
vote in the Executive Committee’s meetings.’’ 
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and needs clarification. The elite of the profes- 
sion has easy access to the media, but the elite 
does not necessarily speak for the profession. 
This biases the public’s perception of the pro- 
fession’s opinions. He suggested that the Asso- 
ciation could poll its membership on policy 
questions and simply announce the results of 
the poll. 

George Tzanetakis opined that the Editor of 
the American Economic Review was violating 
the section of the Certificate of Incorporation in 
question because he encouraged and published 
articles on policy. Borts responded that the ar- 
ticles published do not constitute a statement by 
the Association. They represent the opinions of 
the individual author. 

After additional discussion, Gordon com- 
mented that several speakers seemed to think 
that the proposed change called for policy 
stands. Not so, he said. It simply allows the tak- 
ing of positions. He moved the motion quoted 
above. Kraessel seconded it. 

Carolyn Shaw Bell offered the following 
friendly amendment: [t is the sense of this meet- 
ing that the Executive Committee consider or 
cause to be reconsidered Section II.3 of the 
bylaws regarding no partisan attitude with a 
view toward clarifying the language and allow- 
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ing the Association to take positions on ques- 
tions of economic policy.” The mover and sec- 
onder of the original motion accepted this 
amendment. 

Modigliani spoke against the motion, saying 
that we keep confusing free discussion of poli- 
cies and its encouragement with the Association 
as such taking partisan positions on policy is- 
sues. Passage of the proposed resolution would 
lead to less free discussion rather than more. 
Jim Robinson argued that members have nu- 
merous opportunities to discuss policy issues. 
The only possible objective to be served by pas- 
sage of the resolution would be to trade on the 
Association’s ability to influence public opinion 
and that should not be a goal of the Association. 
It may be appropriate for members as individu- 
als, but not for the Association. 

The motion was put to a vote and failed. 

There being no further business, the meeting 
was adjourned at [1:45 p.m. 


C. Erron HINsHAw, Secretary 
See footnote 1 concerning the confusion between Sec- 


tion I.3 of the Certificate of Incorporation and Section 
NI.3 of the bylaws. 


Minutes of the Executive 
Committee Meetings 


Minutes of Meeting of the Executive Com- 
mittee in Washington, D.C., March 19, 
1976. 

The first meeting of the 1976 Executive 
Committee of the American Economic Associa- 
tion was called to order in the Washington Hil- 
ton Hotel, Washington, D.C., at 9:10 a.m. on 
March 19, 1976. The following members were 
present: Franco Modigliani (presiding), Caro- 
lyn Shaw Bell, Barbara R. Bergmann, George 
H. Borts, Andrew F. Brimmer, Rendigs Fels, 
R. A. Gordon, Walter W. Heller, C. Elton 
Hinshaw, Harry G. Johnson, Lawrence R. 
Klein, Mark Perlman, Edmund S. Phelps, Alice 
Rivlin, Paul M. Sweezy, and Burton A. Weis- 
brod. Donald F. Turner was present as the As- 
sociation’s Counsel. Present as members of the 
Nominating Committee were Kenneth Arrow 
(chair), William James Adams, Duran Bell, 
Marianne Ferber, Jack Hirshleifer, Leonard 
Rapping, and Vincent Tarascio. Present as 
-guests for parts of the meeting were James 
Blackman, Gary Fromm, David Gordon, Irvin 
L. Grimes, Lloyd Reynolds, Fritz Machlup, 
and Diane Flaherty. 

Minutes. The minutes of the meeting of De- 
cember 27, 1975, were approved. 

Report of the Secretary (Hinshaw). The Sec- 
retary reported that, pursuant to the guideline 
that normally firm site commitments should not 
extend beyond five years, he had informed the 
convention bureaus of the cities now holding 
space for the 1982 meetings that a decision will 
probably not be made until 1977. The cities 
being considered are New York, Montreal, 
Boston, and New Orleans. The Secretary re- 
minded the Committee that once the place and 
dates of a particular annual meeting have been 
approved, they cannot be changed except in un- 
usual circumstances, and a positive vote of two- 
thirds of the voting members of the Executive 
Committee would be required to effect a 
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change. He reported that the total number of 
paid registrants at the 1975 Dallas meetings was 
4,660. Of the people listed as program partici- 
pants, approximately 420 did not preregister. 
Unless they registered after arriving at the meet- 
ings, the loss in revenue was $4,200. The Sec- 
retary and the Treasurer are in the process of 
renegotiating the Association’s agreement with 
Richard D. Irwin, Inc., to distribute Volume 
XII (1970) of the Index of Economic Articles 
and are planning for the distribution of future 
volumes. The Committee discussed the issues 
involved in establishing the price of the Jn- 
dexes. 

Report of the Treasurer (Rendigs Fels). The 
Treasurer reported that financial statements for 
1975 received from the auditors show an 
operating deficit of $56 thousand, a little less 
than the anticipated deficit of $62 thousand. 
The introduction of progressivity into the dues 
structure will probably result in a small surplus 
for 1976 rather than the expected deficit of $19 
thousand in the budget adopted on December 
27, 1975. The net worth of the Association at 
the end of 1975 was $92 thousand, little dif- 
ferent from the figure previously reported. 
Since the net worth is hardly more than 10 per- 
cent of annual expenditures, the financial situa- 
tion of the Association is precarious, taough not 
desperate. The claim of the U.S. Post Office 
against the Association for $10 thousand has 
been settled for $3 thousand not counting law- 
yers’ fees of $1,500. It was voTED to authorize 
the Secretary, the Treasurer, and the Adminis- 
trative Director to sign checks on behalf of the 
Association, and that two signatures be required 
for checks of $10 thousand or more. The au- 
thority previously granted to the Treasurer to 
borrow funds for the Association was not exten- 
ded. It was VOTED to appropriate an additional 
$5,090 to support the activity of the Committee 
on the Status of Minority Groups in the Eco- 
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nomics Profession. It was understood that unex- 
pended appropriations to the Committee would 
not automatically be carried forward, but that 
the Executive Committee would review ‘‘carry- 
over” requests each year. It was requested that 
the Secretary write life members of the Associa- 
tion to solicit contributions. 

Report of the Editor of the American Eco- 
nomic Review (Borts). The Managing Editor 
reported that he may have overestimated print- 
ing costs in the 1976 budget. He had projected a 
price increase for paper which has not and may 
not materialize. 

Report of the Editor of the Journal of Eco- 
nomic Literature (Perlman). The Managing Ed- 
itor sought advice about whether the ‘‘Index of 
Authors of Selected Abstracts’ section of the 
Journal should be reinstated. He had originally 
estimated that the elimination of the ‘‘Index’’ 
would save $2,000 annually. It now appears 
that the savings will be substantially less. It was 
VOTED to restore the ‘‘Index of Authors of 
Selected Abstracts” to the Journal. The Man- 
aging Editor will handle the problem of making 
available the ‘‘Index’’ for the three issues in 
which it did not appear. 

Report of the Director of Job Openings for 
Economists (Hinshaw). The Director reported 
that the number of subscribers had increased 
from the 1,660 previously reported to slightly 
over 1,800. The revenue projected for 1977 was 
based on the lower number of subscribers. In 
the judgment of the Association’s auditors, 
Arthur Andersen & Company, JOE is consid- 
ered an unrelated trade or business, and any 
excess of revenue over expenses is subject to 
federal income tax. 

Request for Special Appropriation (Mach- 
lup). Machlup reported on his pilot study of the 
extent to which journals are read. He asked the 
Association to contribute toward the cost of 
postage for mailing the survey questionnaire to 
a sample of AEA members. It was VOTED to 
allocate up to $1,000 to help defray postage 
costs. 

Committee on Foreign Honorary Members 
(Machlup). The Chairman reported that at 
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present the Association’s bylaws provide for the 
election of a maximum of 25 foreign honorary 
members. This number was adopted in 1946, at 
a time when the Association had 4,400 mem- 
bers. The membership now exceeds 18,500. 
The increase in membership and in the number 
of distinguished economists abroad warrants an 
increase in the number of foreigners to be 
elected honorary members of the Association. It 
was VOTED to submit to the members an amend- 
ment of the bylaws to remove the present re- 
striction on the number of foreign honorary 
members and to authorize the Executive Com- 
mittee to determine the number. It was under- 
stood that the Executive Committee would not — 
increase the number of foreign honorary 
members unduly. It was voTep that if the 
amended bylaw was approved by the members, 
the number of honorary members would be lim- 
ited to 40. It was VOTED to elect the following 
as foreign honorary members: Herbert Giersch 
(Germany), Leif Johannsen (Norway), Janos 
Kornai (Hungary), Michio Morishima (U.K.), 
Richard Stone (U.K.), Hirofumi Uzawa 
(Japan), and Herman Wold (Sweden). An addi- 
tional slate of 10 was elected subject to the 
bylaws being amended. 

Committee on U.S.-Soviet Exchanges (Reyn- 
olds). The Chairman reported that the planned 
visit of U.S. economists to the USSR will prob- 
ably occur June 7-21, 1976. The members of 
the U.S. delegation and the subjects of their 
papers have tentatively been selected. The topic 
of the symposium will be ‘‘The Economics of 
Technological Progress.’’ 

Richard D. Irwin, Inc. (Grimes). Grimes 
reported that he had been unsuccessful in his ef- 
fort to remainder the inventory of volumes in 
the translation series. He offered to settle the 
Association’s claim against Richard D. Irwin, 
Inc. for $17,000 and to dispose of the volumes 
according to the wishes of the Association. It 
was VOTED to establish a committee to inves- 
tigate the settlement offer and to bring a recom- 
mendation to the next meeting of the Executive 
Committee. 

Federal Funding of Economic Research 
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(Blackman). Blackman reported on vicissitudes 
of federal funding of economic research. It was 
VOTED to establish an ad hoc committee to 
explore the problems and issues involved in the 
funding of research and to advise the Executive 
Committee whether the Association should take 
a more active role in seeking research support. 
The Committee is to report to the next meeting 
of the Executive Committee. 

Nominating Committee (Arrow). Arrow re- 
ported the following nominees for offices in the 
1976 election: Vice President (two to be cho- 
sen), Robert Eisner, Albert O. Hirschman, 
Leonid Hurwicz, and Anne O. Krueger; Execu- 
tive Committee Members (two to be chosen), 
Marcus Alexis, Samuel Bowles, Robert Lamp- 
man, and Marc Nerlove. The Electoral College 
consisting of the Nominating Committee and 
the Executive Committee meeting together 
chose as nominee for President-elect Jacob 
Marschak, and as Distinguished Fellows Oskar 
Morgenstern and Herbert Simon. 

Committee on Political Discrimination 
(Arrow). The Chairman reported that the Com- 
mittee had received eight complaints against 
three institutions. Three of the complaints were 
filed jointly and one has subsequently been 
withdrawn, so that only five complaints wére 
active. Two investigations have been completed 
and final reports transmitted to the individual 
faculty member, his or her academic depart- 
ment, the institution’s president, and the Amer- 
ican Association of University Professors 
(AAUP). The Committee found no definitive 
evidence of political discrimination in either 
case, The Committee concluded that its original 
mandate will rarely, if ever, be feasible to ex- 
ecute. It was VOTED that the Committee should 
continue its present functions, that it should 
explore with the AAUP means of greater coop- 
eration and joint procedures, and that a subcom- 
mittee be appointed to investigate whether the 
charge to the Committee should be broadened 
to include studies of the extent to which politi- 
cal discrimination occurs in hiring, promotion, 
salary, and research funding decisions. 

Program Committee (Klein). The Chairman 
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reported on his plans for the program of the 
1976 meetings. In addition to sessior:s based on 
invited papers, there will be twelve sessions 
with contributed papers and special sessions on 
economic issues of the 1976 presidential cam- 
paign and the bicentennial of the Wealth of Na- 
tions. 

Committee on Managing Editorships (Mo- 
digliani). The Chairman recommended that ac- 
tion on the Committee’s report be postponed 
until the next meeting of the Executive Com- 
mittee. 

Date of Spring Meeting. It was agreed that 
the Executive Committee would meet on March 
18-19, 1977, at a site to be determined. 

The meeting was adjourned at 9:00 p.m. 


Minutes of the Meeting of the Executive 
Committee in Atlantic City, New Jersey, 
September 15, 1976. 

The second meeting of the 1976 Executive 
Committee was called to order at 10:20 a.m. on 
September 15, 1976 in the Haddon Hall Hotel, 
Atlantic City, New Jersey. The following 
members were present: Franco Modigliani (pre- 
siding), Carolyn Shaw Bell, Barbara R. Berg- 
mann, George H. Borts, Rendigs Fels, C. Elton 
Hinshaw, Harry G. Johnson, Lawrence R. - 
Klein, Mark Perlman, Edmund S. Phelps, Alice 
M. Rivlin, Paul M. Sweezy, and Burton A. 
Weisbrod. Absent were Andrew F. Brimmer, 
Robert Aaron Gordon, and Walter W. Heller. 
Present as Counsel was Donald F. Turner. 
Present as guests for parts of the meeting were 
Marcus Alexis, David Gordon, Barbara Mac- 
Phee, and Lloyd G. Reynolds. Jacob Marschak 
was present for the entire meeting. 

Minutes. The minutes of the meeting of 
March 19, 1976 were approved as circulated. 

There was a correction of the minutes of the 
meeting of the Executive Committee in Wash- 
ington D.C. on March 14, 1975. As recorded in 
the American Economic Review, Papers and 
Proceedings, May 1976, page 466, the change 
in Article V, Section 2 of the bylaws had al- 
ready been approved by the members in the fall 
of 1975 arid should have been omitted from the 


440 7 AMERICAN ECONOMIC ASSOCIATION 


list of amendments which the Executive Com- 
mittee voted in December 1975 to submit to the. 
members for approval this fall. The Secretary 
did not include it again among the revisions 
submitted to the members. The minutes of the 
March 14, 1975 meeting were approved as cor- 
rected. 

Report of the Secretary (Hinshaw). The sec- 
retary reported that the 1977 annual meetings 
will be held at the New York Hilton Hotel in 
New York on December 28-30, with the em- 
ployment service beginning operations one day 
earlier on December 27. The present schedule 
for subsequent meetings is: August 29-31, 
1978 in Chicago; December 28-30, 1979 in 
Atlanta; September 5-7, 1980 in Denver; and 
December 28--30, 1981 in Washington, D.C. 

Because this year’s annual meeting comes at 
an early date in the academic year, arrange- 
ments have been made to have a supplementary 
job market at the O’ Hare Hilton in Chicago dur- 
ing January 7-9, 1977. 

As requested by the Executive Committee, 
the Secretary has written the life members of 
the Association congratulating them on their 
forecasting ability and asking them to contrib- 
ute part of their savings on membership dues to 
the association. One positive response has been 
received. 

The Secretary reported that the Association 
had entered into a new agreement with Richard 
D. Irwin, Inc. for the distribution of Volumes 
XI, XII, XII, and XIV of the Index of Eco- 
nomic Articles. The agreement ends December 
31, 1977. 

Report of the Treasurer (Fels). The Treasurer 
presented preliminary financial reports for the 
first six months of 1976. (For details of the 
reports, see the Treasurer’s Report in the Pro- 
ceedings.) He projected a small surplus for 
1976 as a whole, and stated that the Associa- 
tion’s net worth is still uncomfortably low. 

Report of the Editor of the American Eco- 
nomic Review (Borts). The Editor reported that 
beginning in 1977 the Review would be using 
photocomposition for typesetting. This may 
permit using the same size type for‘all articles 
and papers. As suggested by the Executive 
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Committee at its December 27, 1975 meeting, 
he has commissioned an objective review ar- 
ticle on the Means-Stigler controversy. 

Report of the Editor of the Journal of Eco- 
nomic Literature (Perlman). On recommen- 
dation of the Managing Editor, the following 
persons were elected to the Board of Editors of 
the Journal of Economic Literature: Solomon 
Fabricant, William A. Miernyk, Michael J. 
Piore, and Barbara B. Reagan. It was VOTED to 
make the journal’s data base available to stu- 
dents and faculty of the University of Pittsburgh 
as partial compensation for the services pro- 
vided by that University to the Association. It 
was agreed that the Editor should explore 
means and determine the costs of making the 
data base available to others. 

Report of the Director of Job Openings for 
Economists (Hinshaw). The Director reported 
that expenses appear to be in line with full-year 
projections but that revenues will probably ex- 
ceed the projections. Job Openings for Econo- 
mists is now essentially self-supporting. 

U.S.-Soviet Exchanges (Reynolds). Reyn- 
olds reported on the June 1976 visit of ten U.S. 
economists to the USSR for a conference in 
Moscow on ‘‘The Economics of Technological 
Progress.” It was concluded that the program 
has sufficient payoff to warrant its continuation, 
and that the Chairman should begin to seek a 
source of funding for another round of ex- 
changes, i.e., a Soviet visit to the United States 
in 1977, followed by a U.S. visit to the USSR in 
1978. It was urged that the next U.S. delegation 
include minority group economists. 

1977 Program (Marschak). The nominee for 
President-elect gave a brief review of plans for 
the 1977 program and reported that an organizer 
had already been approached for each session 
planned. 

Committee on Economic Education. In the 
absence of G. L. Bach, Chairman of the Com- 
mittee on Economic Education, Fels gave the 
Committee’s report. The 1976 annual meeting 
marks the end of the Executive Committee’s 
mandate of 197] that there be at least one ses- 
sion on economic education at the annual meet- 
ings for the next five years, the papers to be 
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published on the same basis as other papers. It 
was VOTED to extend the mandate for another 
five years, papers to be published only if the 
Chairperson of the Committee on Economic 
Education judged them to merit publication. 

Ad Hoc Committee on Federal Funding of 
Economic Research. In the absence of Stanley 
Lebergott, Chairman of the Committee, Modig- 
liani summarized its written report. It was 
VOTED to appoint an ad hoc committee to evalu- 
ate the possible value of a standing committee 
on research funding and to seek to specify what 
the function and role of such a committee might 
be. 

Representative to the Social Science Re- 
search Council (Klein). The Social Science 
Research Council (SSRC) has recently approved 
a change in the composition of its Board. As a 
result of the change, after a three year transition 
period the number of representatives from the 
Association will be reduced from three to one. 
It was agreed that the President write the SSRC, 
express qualms about the change in representa- 
tion, and urge it to fill promptly the vacant staff 
position in economics. 

Committee on Political Discrimination. In 
the absence of F. Ray Marshall, Chairman of 
the Committee on Political Discrimination, Mo- 
digliani summarized a letter received from Mar- 
shall. David M. Gordon expressed disappoint- 
ment over the slow response of this Committee 
to the Executive Committee’s March 1976 
request to investigate whether the charge to the 
Committee should be broadened to include 
studies of the extent to which political discrimi- 
nation occurs in hiring, promoting, salary, and 
research funding decisions. 

Committee on the Status of Minority Groups 
in the Economics Profession (Alexis). It was 
VOTED to carry forward any unexpended funds 
from this year’s appropriation (Alexis estimated 
the expected carryover to be approximately 
$4,000) and to appropriate an additional 
$10,000 for the Committee with the hope and 
expectation that other sources of funds would 
be found and that this appropriation would not 
be used. It was agreed to consider cooperating 
with Educational Testing Service in obtaining 
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data for purposes of evaluating graduate record 
examinations for minorities. 

Committee on Managing Editors (Modig- 
liani). The terms of both Borts and Perlman end 
in 1977. Borts has indicated that he is willing to 
serve only three more years; Perlman wants to 
serve two more years, but is willing to serve a 
third year if necessary. It was VOTED to extend 
the term of the Editor of the American Eco- 
nomic Review through 1980 and the term of the 
Editor of the Journal of Economic Literature 
through 1979. 

International Economic Association Repre- 
sentative (Klein). It was VOTED to elect Modig- 
liani to a five-year term as representative to the 
International Economic Association. 

Richard D. Irwin, Inc. Settlement. In the ab- 
sence of Brimmer, Modigliani reviewed the 
Committee’s negotiations with Richard D. Ir- 
win, Inc. concerning the Association’s claim 
for $42 thousand in undistributed profits and 
accrued interest. It was concluded that nego- 
tiations should continue, that the accrued 
interest claim could be waived, and that the 
settlement of the claim should be for no less 
than the amount agreed to by the Executive 
Committee at this meeting. 

Census Advisory Committee. In the absence 
of James R. Nelson, Chairman of the Census 
Advisory Committee, Bergmann reported the 
Bureau of the Census is under mandate to re- 
duce the reporting burden by 5 percent, with the 
prospect of further reductions in the future. It 
appears that the Office of Management and 
Budget proposal for reducing the burden is sim- 
ply to reduce the number of reports requested 
by the Bureau of the Census. Any trend in the 
direction of a weaker data base concerns the As- 
sociation. It was VOTED to request members of 
the Advisory Committee to consult with appro- 
priate officials of the Office of Management and 
Budget to determine the nature and extent of the 
“‘reporting burden’’ problem. 

The meeting was adjourned at 5:30 p.m. 


C. ELTON HINSHAW, Secretary 


Interim Report of the Secretary 
For 1976 


Annual Meetings. In 1977 the annual meet- 
ings will be held at the New York Hilton in 
New York City on December 28-30, with the 
employment service beginning operations on 
the 27th. The schedule for subsequent meetings 
is: August 29-31, 1978, in Chicago with head- 
quarters at the Conrad Hilton Hotel; December 
28-30, 1979, in Atlanta with headquarters at 
the Atlanta Hilton Hotel; September 5—7, 1980, 
in Denver with headquarters at the Denver Hil- 
ton Hotel; and December 28-30, 1981, in 
Washington, D.C. with headquarters at the 
Washington Hilton Hotel. No decision has been 
made for 1982. The Executive Committee has 
made a tentative decision to meet in San Fran- 
cisco, December 28-30, 1983. 

Employment Services. Because the 1976 an- 
nual meetings occurred at an early date in the 
academic year, it was decided to have a second 
placement service at the O’Hare Hilton in Chi- 
cago during January 7-9, 1977. 

The National Registry for Economists con- 
tinues to be operated on a year-round basis by 
the Illinois State Employment Service under the 
direction of Mrs. Theresa Scholl. All econo- 
mists looking for jobs and employers are urged 
to register. This is a placement service which 
maintains the anonymity of employers. The As- 
sociation is indebted to Mrs. Scholl not only for 
the Registry but also for her and her staff's as- 
sistance and supervision of the employment ser- 
vice provided at the annual meetings. ` 

Employers are reminded of their professional 
obligation to list their job openings in Job 
Openings for Economists. 

Membership. The total number of members 
and subscribers, shown in Table 1, reached an 
all-time high of 27,753 as of June 30, 1976. At 
the end of 1975 the total number had regained 
the peak reached at the end of 1970 just before 
dues and subscriptions were doubled in price. It 
is too early to tell what impact the progressive 
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dues structure adopted in 1975 will have on the 
numbers of members and subscribers. 


TABLE 1—-MEMBERS AND SUBSCRIBERS 








1975 1976 
(June 30) (June 30) 
Class of Membership 
Annual .......... 15,783 16,261 
Junior ........... 2,100 2,600 
| | caer 369 400 
Honorary ........ 19 26 
Family .......... 325 336 
Complimentary ... 443 447 
Total Members ... 19,039 20,070 
Subscribers ........ 6,806 7,683 
Total Members and 
Subscribers .... 25,845 27,753 





Permission to Reprint and Translate. Official 
permission to quote from, reprint, or translate 
and reprint articles from the American Eco- 
nomic Review and the Journal of Economic Lit- 
erature totaled 104 as of June 30, 1976, com- 
pared to 204 for the full year of 1975. Upon 
receipt of a request for permission to reprint an 
article, the publisher or editor making the 
request is instructed to get the author’s permis- 
sion in writing and send a copy to the Secretary 
as a condition for official permission. The As- 
sociation suggests that authors charge a fee of 
$150, but they may charge some other amount, 
enter into a royalty arrangement, waive the fee, 
or refuse permission altogether. 

Visiting Economics Scholars Program. The 
Visiting Economics Scholars Program has con- 
tinued under the direction of the Secretary. Its 
purpose is to facilitate visits by leading econo- 
mists to. smaller colleges emphasizing teaching. 
The colleges are expected to pay part or all of 
the costs of the visits; at a minimum they take 
care of the local expenses and travel of the visi- 
tor. During 1975-76 there were six such visits. 

Committees and Representatives. Listed 
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below are those who served the Association 
during 1976 as members of committees or as 
representatives. Years in parentheses indicate 
the final year of the term to which they most 
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recently have been appointed. On behalf of the 
Association, I wish to thank them all for their 
services, 


Standing Committees 


ADVISORY COMMITTEE ON STUDIES OF THE 


LABOR MARKET FOR ECONOMISTS 


F. Ray Marshall, Chairperson 
Barbara Reagan 

T. Aldrich Finegan 

Francis M. Boddy 


BUDGET COMMITTEE 


Andrew F. Brimmer, Chairperson (1976) 
Burton A. Weisbrod (1977) 

Edmund S. Phelps (1978) 

Franco Modigliani, Ex Officio (1976) 
Lawrence R. Klein, Ex Officio (1977) 
Rendigs Fels, Ex Officio 


CENSUS ADVISORY COMMITTEE 


James R. Nelson, Chairperson (1976) 
Gardner Ackley (1976) 
Armen Alchian (1976) 
Andrew F. Brimmer (1976) 
Anthony Downs (1976) 
Jacob Mincer (1977) 
George L. Perry (1977) 
Lee Preston (1977) 

Phyllis Wallace (1977) 
Dale Jorgenson (1977) 
Barbara Bergmann (1978) 
Robert F. Lanzillotti (1978) 
William Niskanen (1978) 
Anne P. Carter (1978) 
Richard Ruggles (1978) 


COMMITTEE ON ECONOMIC EDUCATION 
G. L. Bach, Chairperson (1976) 
Henry H. Villard (1976) 

Phillip Saunders (1977) 
Elisabeth Allison (1978) 


John Siegfried (1978) 
W. Lee Hansen (1978) 
Rendigs Fels, Ex Officio 


COMMITTEE ON HONORARY MEMBERS 
Fritz Machlup, Chairperson (1976) 
Lawrence R. Klein (1976) 

Bent Hansen (1978) 

W. Arthur Lewis (1978) 
Leonid Hurwicz (1980) 
Paul A. Samuelson (1980) 


COMMITTEE ON HONORS AND AWARDS 
Lloyd G. Reynolds, Chairperson (1976) 
Gary Becker (1976) 

Irma Adelman (1978) 
Marcus Alexis (1978) 
John Chipman (1980) 
James W. McKie (1980) 


COMMITTEE ON THE STATUS OF MINORITY 
GROUPS IN THE ECONOMICS PROFESSION 

Marcus Alexis, Chairperson (1977) 

George Borts (1976) 

Andrew F. Brimmer (1976) 

Alice Rivlin (1976) 

James Tobin (1977) 

Charles Z. Wilson (1977) 


COMMITTEE ON POLITICAL DISCRIMINATION 
F. Ray Marshall, Chairperson (1977) 
William J, Baumol (1977) 

John G. Gurley (1977) 

Anne O. Krueger (1977) 
Carl Stevens (1977) 

Thomas E. Weisskopf (1977) 
Gerald Somers (1978) 
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COMMITTEE ON PUBLICATIONS Rendigs Fels, Ex Officio 
Michael Lovell, Chairperson (1977) 
Peter Diamond (1976) ECONOMICS INSTITUTE POLICY AND ADVISORY 
Robert Lampman (1976) BOARD 
John G. Gurley (1978) Edwin S. Mills, Chairperson (1978) 
Robert Ferber (1978) Walter P. Falcon (1976) 
Robert Gallman (1978) Daniel Schydlowsky (1976) 
C. Elton Hinshaw, Ex Officio Amold Harberger (1977) 
Richard H. Holton (1977) 
COMMITTEE ON THE STATUS OF WOMEN IN THE Paul G. Clark (1978) 
ECONOMICS PROFESSION Carl Keith Eicher (1979) 
Barbara Reagan, Chairperson (1976) Anne O. Krueger (1979) 
Walter W. Heller (1976) 
Isabel Sawhill (1977) JOINT COMMITTEE WITH THE ASSOCIATION OF 
Janice Madden (1977) AMERICAN LAW SCHOOLS 
Nancy H. Teeters (1977) George J. Stigler, Chairperson (1976) 
Margaret C. Sims (1978) Alvin Klevorick (1976) 


Franco Modigliani, Ex Officio 
U.S.-SOVIET EXCHANGES 


FINANCE COMMITTEE Lloyd G. Reynolds, Chairperson (1976) 
Beryl W. Sprinkel, Chairperson (1976) Abram Bergson 
Robert Eisner (1977) John R. Meyer 
James Lorie (1978) Rendigs Fels, Ex Officio 


Special Committees 


AD Hoc COMMITTEE ON FEDERAL FUNDING OF COMMITTEE ON COMPUTERIZATION 


Economic RESEARCH (1976) John R. Meyer 

Stanley Lebergott, Chairperson 

Milton Friedman COMMITTEE ON EDITORSHIPS (1976) 

Gary Fromm Franco Modigliani 

Zvi Griliches R. A. Gordon 

Robert Solow Lawrence R. Klein 
Ap Hoc COMMITTEE TO REVIEW NEW NOMINATING COMMITTEE (1976) 
PROPOSED STANDARD OCCUPATIONAL Kenneth Arrow, Chairperson 
CLASSIFICATION SYSTEM William James Adams 

H. Gregg Lewis, Chairperson Duran Bell 

Victor Fuchs Marianne Ferber 

Margaret S. Gordon Jack Hirshleifer 

Michael Piori Leonard Rapping 


Sherwin Rosen Vincent Tarascio 
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NOMINATING COMMITTEE (1977) 
Walter W. Heller, Chairperson 
Nancy S. Barrett 
Huey J. Battle 

David M. Gordon 
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Shirley Goetz 

Ben Han 

A. Gilbert Heebner 
Kathleen C. Holmes 
Gerrold T. Jacobs 


James Lawrence 
Robert B. Lowry 
Barbara MacPhee 
Fred W. Malkin 
Mary Murray 
Louis Sauer 

John B. J. Spraga 
Joe Tumbler 
Henry Watson 
Bertham Zumeta 


Bert G. Hickman 
Irvin B. Kravis 
Ralph W. Pfouts 


COMMITTEE ON ELECTIONS (1976) 
Ben Bolch, Chairperson 
Barbara Haskew 
C. Elton Hinshaw, Ex Officio 


ATLANTIC CITY LOCAL ARRANGEMENTS 
COMMITTEE (1976) 
Edward G. Boehne, Chairperson 
Richard B. Benedict 
Doris Burgess Dick Aspinwall 
John T. Callaghan Peter Bakstansky 
John J. Clark Lucian M. Caycy 
Roger D. Collons Alice Christensen 
Thomas J. Daty Eleanor Johnson 


NEw YORK LOCAL ARRANGEMENTS 
COMMITTEE (1977) 


Richard G. Davis, Chairperson 


Marge Epps Barbara MacPhee 
Nancy Foltz Robert Schwartz 
Robert C. Forrey Violet Sikes 

Vince Franco Thomas W. Synnott 
Alan Gart Edward M. Syring, Jr. 
Alan Gersh Ingo Walter 


Council and Other Representatives 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Stephen Goldfeld (1976) 


AMERICAN POLITICAL SCIENCE 

ASSOCIATION—JOINT RESEARCH PROJECT ON 

CONFIDENTIALITY OF RESEARCH SOURCES 
Gary Fromm 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SLAVIC STUDIES 
Janet Chapman (1976) 


FEDERAL STATISTICS USERS CONFERENCE 
John W. Kendrick (1977) 


INTERNATIONAL ECONOMIC ASSOCIATION 
Fritz Machlup (1976) 
Abram Bergson (1978) 


AMERICAN ‘COUNCIL OF LEARNED SOCIETIES 
William Parker (1978) 
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JOURNAL OF RESEARCH GN CONSUMER NATIONAL BUREAL OF ECONOMIC RESEARCH 
BEHAVIOR Carl F. Christ (1978) 


Kelvin J. Lancaster (1978) 
SOCIAL SCIENCE RESEARCH COUNCIL 


NATIONAL ARCHIVES ADVISORY COUNCIL— Lawrence R. Klein (1976) 
GENERAL SERVICES ADMINISTRATION Guy Orcutt (1977} 
Robert Gallman (1978) Robert Eisner (1978) 


Representatives of the Association on Various 
Occasions-—1976 


INAUGURATIONS Rev. Hugh F. Hines, Sienna College 
Dr. William A. Kinnison, Wittenberg Uni- Edwin J. Holstein 
versity 


Joseph T. Chao 
: , Joseph John Sisco, American University 
Anthony J. Diekema, Calvin College Ransford W. Palmer 


John O. Bornhofen 


Aubrey Keith Lucas, University of Southern 
Mississippi Robert S. Capin, Wilkes College 


Lawrence B. Morse B. C. Dill 


C. ELTON HINsHAW, Secretary 


Report of the Treasurer 
For the Six Months Ending 
June 30, 1976 


During the period 1969-75, the American 
Economic Association incurred deficits almost 
every year. The cumulated deficits, which to- 
talled nearly half a million dollars, reduced the 
net worth of the Association to $111 thousand at 
the end of 1975, less than one-seventh of annual 
expenditures. The Executive Committee has 


taken a number of actions designed to 2liminate 
the deficits, including the amendment to the 
bylaws approved by the membership last fall 
raising the dues of high-income members. This 
change went into effect on January 1. 

A full year’s experience with the new dues 
structure will be required to assess its effects 


TABLE 1—AMERICAN ECONOMIC ASSOCIATION, REVENUES AND EXPENSES 


ACCRUAL Basis, 1975-76 
(Thousands of dollars) 
































1976 Budget 1975 Actual Actual, 6 Months Ending 
2 th 12 th 
Geen (amono. -neso 19952 Tine 30; 1976, 
REVENUES 
Operating Income 
Membership dues * 380 176 212 
Subscriptions = 237 118 122 
Subtotal—dues and subscriptions 662 618 294 334 
Job Openings for Economists 20 17 8 I1 
Advertising 69 64 32 36 
Sales—back issues, etc. 20 26 16 15 
Sales—mailing list 32 33 17 17 
Annual meeting 15 7 — — 
Other income 23 23 12 18 
Subtotal—operating income 841 787 378 431 
Investment Income 
Interest and dividends 40 37 17 15 
Real capital gains (losses) (60) 85) 32) a7 
Subtotal—investment income (20) (48) (14) (2) 
TOTAL REVENUE 821 739 364 429 
EXPENSES 
Publications 
American Economic Review 214 196 96 96 
Journal of Economic Literature and Index 277 253 120 138 
Papers and Proceedings 56 51 49 58 
Directory 50 61 30 25 
Job Openings for Economists 15 22 7 6 
Subtotal—publication expense 612 583 302 324 
Operating and Administrative 
Salaries 120 104 46 56 
Rent 8 8 4 4 
Committees 25 23 13 7 
Other 75 78 26. 40 
Subtotal—administrative expense 228 212 89 107 
TOTAL EXPENSES 840 795 391 431 
SurrLUs (DEFICIT) (19) (56) (27) (2) 





*Not applicable. 
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with confidence, but the results so far are en-' 


couraging. Table 1 shows the revenues and 
expenses of the Association for the first six 
months of 1976 compared to (1) the first six 
months of 1975, (2) the full year 1975, and (3) 
the budget for 1976. Revenues in the first half of 
1976 were $65 thousand higher than in the cor- 
responding period of 1975, an increase of 18 
percent. More than half the increase came from 
dues, the consequence of the change in the dues 
structure. Expenditures were up $40 thousand 
(10 percent), of which $18 thousand was for the 
Journal of Economic Literature and the Index, 
$10 thousand for administrative salaries, and $9 
thousand for the Papers and Proceedings. For 
the six months as a whole, the budget had a small 
deficit. 

The results for 1976 as a whole are likely to be 
a little better than for the first half. For technical 
reasons, receipts from dues for the full year are 
regularly more than double the receipts for the 
first half. All or nearly all the expenditures for 
the Papers and Proceedings are incurred during 
the first half of the year. On the other hand, less 
than half the amounts budgeted for the American 
Economic Review and for committees was spent 
during the first half of the year. The Association 
is pressing a claim for $42 thousand against 
Richard D. Irwin, Inc. If any substantial part of 
this amount is collected during 1976, there will 
be a surplus for the year as a whole. 

Table | is on an accrual basis. Table 2 shows 
recent developments in the cash position com- 
pared with the cash budget for the entire year 
1976. For a number of reasons, there are large 
discrepancies between the two columns of the 
table. None of the printing bills for the four 
volumes of the Jndex scheduled for publication 
this year had come in by June 30 (line 4), so that 
the cash outlay for this item will be concentrated 
in the second half of the vear. The very large 
discrepancy on line 5 is seasonal in nature. The 
Association regularly receives a large volume of 
payments of dues and subscriptions in December 
that are applicable to the ensuing year. At year 
end, they swell the amount of cash on hand with- 
out affecting the accrual budget and are recorded 
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TABLE 2——-AMERICAN ECONOMIC ASSOCIATION 
SOURCES AND Uses OF Casu, 1976 


(Thousands of dollars) 





1976 Budget 1976 Actual 


(12 months) {6 months) 
Sources (Uses) or CASH 

1, Budget surplus 

(deficit) (19) (2) 
2. Addition to reserve 

for Directory 50 25 
3. Real capital losses 

(gains) 60 17 
4. (Manufacturing cost 

of Index) (60) 0 
5. Increase (decrease) in 

deferred income 39 (58) 
6. Decrease (increase) 

in receivables 2 (29) 


7. Increase (decrease) in 
accounts payable and 
accrued liabilities 12 34 
8. (Furniture and 
equipment to be 
purchased) (1) -0- 
9. Depreciation x 
10. Decrease (increase) 
in prepaid expenses -0- (9) 
Il. Restricted funds: 
cash receipts less 
disbursements -0- 8) 
INCREASE (DECREASE) IN 
CASH BEFORE TRANSFERS 
TO INVESTMENT 


ACCOUNT 83 (29) 
Transfers to investment 
account ** (65) 
TOTAL INCREASE 
(DECREASE) IN CASH NR (94) 


*Less than 0.5 
**Not applicable 


as ‘‘deferred income.’’ During the year they are 
considered receipts from dues and subscriptions, 
quarter by quarter, so that the amount of deferred 
income declines heavily before recovering at the 
year end. The amount of receivables (line 6) has 
risen sharply in the last year, increasing $29 
thousand in the first six months of 1976 to an 
aggregate of $82 thousand. Of this total, $60 
thousand represents advances to the Economics 
Institute at the University of Colorado and to the 
Summer Program for Minority Students at 
Northwestern University, both of which are 
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sponsored by the American Economic Associa- 
tion. The amount of receivables can be expected 
to decrease during the second half of the year. 
The rise in accounts payable (line 7) is also a 
seasonal item, since the printing bill for the May 
issue was not paid until after June 30. 

The cash position of the Association was 
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strong enough to warrant the transfer of S65 
thousand to the investment account during the 
first half of the year. Cash flow during the 
second half will be adequate to meet the needs 
of the Association. 


RENDIGS FELS, Treasurer 


Report of the Managing Editor 
American Economic Review 


Because of the early appearance of the Papers 
and Proceedings issue, this report was com- 
pleted prior to the end of the calendar year. Thus, 
it has not been possible to provide complete 
financial and publication data. In my report for 
1977 to be given at the December meetings I 
shall provide a complete accounting for the years 
1976 and 1977. 

During the first 9 months of 1976, the number 
of papers submitted fell below the same period 
for 1975, 507 against 562. I estimate that 700 
papers will be submitted for the whole of 1976. 
Table 1 shows the number of papers submitted 
and published for the past 20 years. There has 
been a gradual decline in submissions since 
1970. 

Table 2 shows the subject matter distribution 
of submitted and published papers for 1975 and 
1976. The submissions cover comparable nine- 
month periods. The most popular fields are 
microeconomics, labor, monetary theory, 


TABLE 1—MANUSCRIPTS SUBMITTED AND 
PUBLISHED, 1955-75 








Ratio of Published 








TABLE 2—SuBJECT MATTER DISTRIBUTION OF SUBMITTED AND 
PUBLISHED Manuscripts, 1976 AND 1975 

















General Economics and General Equilibrium Theory 
Microeconomic Theory 
Macroeconomic Theory 
Welfare Theory 
Economic History, History of 

Thought, Methodology 
Economic Systems 
Economic Growth, Development, Planning 

Fluctuations 


Monetary and Financial Theory and Institutions 
Fiscal Policy and Public Finance 
International Economics 
Administration, Business Finance ............ 000. e eee 
Industrial Organization 
Agriculture, Natural Resources 
‘Manpower, Labor, Population 
Welfare Programs, Consumer Economics, Urban and 
Regional Economics 
Total 


ee ca? 





Year Submitted Published + to Submitted 
1956 242 48 20 
1957 215 40 19 
1958 242 46 19 
1959 + 279 48 AT 
1960 276 46 17 
1961 305° 47 15 
1962 273 46 A7 
1963 329 46 4 
1964 431 67 16 
1965 420 59 14 
1966 451 62 14 
1967 534 94 18 
1968 637 93 15 
1969 758 121 16 
1970 879 120 14 
1971 813 115 14 
1972 » 714 143 .20 
1973 758 111 AS 
1974 723 125 AT 
1975 742 112 AS 
1976 700 (est.) 113 .16 (est.) 
Submitted Published 
1976 1975 1976 1975 
(January |—-September 30) 
14 8 2 1 
79 67 21 18 
45 55 11 9 
42 63 7 17 
5 6 — n 
27 18 — 3 
19 20 10 3 
18 20 2 6 
47 49 18 8. 
28 21 3 6 
41 58 14 i 
18 14 2 4 
28 24 4 4 
10 7 3 2 
66 88 10 18 
20 44 6 2 
507 562 113 112 
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macroeconomics, welfare theory, and interna- 
tional economics. The distribution remains re- 
markably stable from year to year, as an 
examination of past reports will show. 

It is too soon to know the reasons for the 
decline in submissions. One possibility is the 
introduction of page charges. If this is the case, 
it may be due to a misapprehension on the part of 
authors. The charge of $25 per journal page is 
payable by the institution or granting agency 
supporting the research. Payment of the charge 
is not a prerequisite for publication, nor are 
authors expected to pay the charges themselves. 
Moreover articles are accepted without prior 
knowledge of financial support the author may 
have. If the author or his/her institution cannot 
pay the charge, itis waived. Beginning in March 
1977, this statement of policy on page charges 
will appear in every issue of the Review so that 
any possibility of misunderstanding should be 
eliminated. 

Another possible reason for the decline in sub- 
missions is the delay inherent in the screening 
and refereeing process. Authors have a wider 
range of journals to choose for submissions and 
may find that delays are smaller with some of the 
newer journals. The two-step review process is 
designed to cut down the number of papers that 
are rejected solely at the discretion of the manag- 
ing editor. Each paper is read first by a screener 
to determine its potential suitability for inclusion 
in the Review. Screeners are paid $10 per manu- 
script to read the paper, determine if it is a ser- 
ious piece of scholarly work appropriate for the 
Review, write a brief summary, and suggest 
potential referees. Approximately 40 percent of 
the papers are rejected after they are screened 
and read by the managing editor. The remainder 
are refereed, and of those approximately 25 per- 
cent are published. Many rejected papers are re- 
worked and submitted again either to the Review 
or other journals. 

There have been delays in the refereeing of 
papers, and some referees have suggested that 
they be paid. It is believed that a small fee (say 
$25) would serve as a reward to speed up the 
return of referee reports. Payment for refereeing 
has begun at some other journals, and it may be 
possible to introduce a similar practice at the 
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Review. However payment for refereeing would 
require an additional submission fee, and this 
matter is under examination. The present sub- 
mission fee of $15 for members ($30 for 
nonmembers) serves to finance the costs of 
screening, but it would have to be increased to 
cover fees as well. 

A second aspect of the refereeing process is 
under examination. It is the role of the Board of 
Editors of the Review. At the moment the Board 
consists of eighteen members. Their names are 
printed on the contents page of every issue. 
Members of the Board are chosen by the man- 
aging editor with the approval of the Executive 
Committee of the Association. The Board func- 
tions mainly as a group of super referees, Each 
Board member agrees to read and referee up to 
eight papers a year in his/her field of specializa- 
tion. The Board and the editor are chiefly respon- 
sible for maintaining the quality of the Review. 
However, Board members do not make final 
editorial decisions, and their policy role is ad- 
visory. From one point of view this limited role 
of the Board might be considered an under- 


- utilization of talent; from another viewpoint it 


is a way of getting very valuable services in 
small quantities from some very able and busy 
people. I am presently discussing with the Board 
possible methods of using their services and 
abilities in a wider range of editorial activities. 
Invited Papers 

I have continued the practice of inviting 
papers on policy issues. The purpose is to stimu- 
late discussion and to erode the apparent un- 
willingness of most economists to do policy 
research. This year the September issue of the 
Review contained four papers on British infla- 
tion. The authors are R. J. Ball and T. Burns, 
David Laidler, Marcus Miller, and John 
Williamson and Geoffrey Wood. I expect these 
papers will generate a good deal of comment by 
British and American economists, and space will 
be devoted to such comments in later issues. 
Next year the Review will publish three papers 
on the U.S. Social Security System, by Michael 
Boskin, Martin Feldstein, and Paul Samuelson. 

Iam still waiting for comments on the Radical 
Critique of the Council of Economic Advisors 
Report, an invited paper which appeared De- 
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TABLE 3—COPIES PRINTED, SIZE, AND Cost OF PRINTING 
AND MAILING OF THE First THREE Issues OF 1976 





























Pages . Cost 
Copies 

Copies Printed Net Gross Issue” Reprints? Total 
March 29,200 252 304 $34,767.15 $619.01 $34,148.14 
June 29,000 214 236 29,976.26 332.05 29,644.21 
September 27,500 264 296 37,465 .00° 330.003 37,135.00 
Three-Issue 

Total 85,700 730 836 $102,208.41 $1,281.06% $100,927.352 

Estimate. 


Includes allocated cost of preparing mailing list. 


*Credit resulting from charges to authors for additional reprints. 


cember 1975. Despite a good deal of verbal 
comment which I was privileged to receive, this 
paper has not generated any significant atten- 
tion from authors. 

Expenses— Printing and Mailing 

The 1976 printing and mailing costs will re- 
main within the limits set by our budget. In- 
creased costs over 1975 will occur because of 
higher paper prices and higher mailing charges, 
but they have been anticipated. I expect however 
that 1977 will see a large jump in printing 
charges. We will be subjected to higher com- 
position and manufacturing costs in our next 
contract with the printer. As soon as these are 
known with some accuracy we shall compare 
them with the competition. 

Board of Editors 

Six members of the Board of Editors will 
complete their terms at the end of this year: 
Martin Feldstein, Bent Hansen, Jerome Stein, 
S. C. Tsiang, Finis Welch, and Marina v.N.. 
Whitman. I wish to thank them for their high 
professional standards, werk, and cooperation. 

I wish to express my thanks to the continuing 
members of the Board of Editors: Irma Adel- 
man, David Baron, Robert Barro, Laurits 
Christensen, Eugene Fama, Robert Gordon, 
David Laidler, James Melvin, William 
Nordhaus, Stephen Resnick, Anna Schwartz, 
and Frank Stafford. 

I shall submit the names of six new members 
of the Board to the Executive Committee at its 
meeting in March 1977. i 
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Report of the M 


anaging Editor 


Journal of Economic Literature 


This report, prepared for the September 1976 
meetings at Atlantic City, does not contain the 
usual financial information; it is not feasible to 
make projections of expenditures so far in ad- 
vance of the end of the budget year. 

Table | illustrates the projected allocation of 
space in the Journal of Economic Literature 
(JEL) for 1976 as well as the comparisons for the 
years 1972 through 1975. Table 2 classifies the 
material by subject both for the 1976 issues and 
the totals for the period 1969 through 1976. And, 
finally, Table 3 classifies the material by techni- 
cal difficulty. Again, a change has been made to 
indicate the direction during the past year (that 
is, 1976). 

Members will note that we published three, 
not four, survey articles during 1976, and that 
we published eight, not four, essays on the litera- 
ture in subfields. Normally we publish one 
article analyzing bibliographic development, as 


such; this year none was published. 

We have, in various stages of completion, 
commissioned survey articles on the micro- 
foundations of macroeconomics, the discussion 
of an impending American capital shortage, the 
welfare implications of national income ac- 
counting, the literature on the role of population 
in economic development, the literature on test- 
ing of economic hypotheses, possibly one on the 
economics of forecasting. Apparently there is 
considerable interest in the profession on ex- 
panding some of our survey articles into book 
length monographs. Incidentally, if any member 
has a particular interest in bringing to my atten- 
tion (and through me, of course, to the attention 
of the Board of Editors) the need for a survey 
article in any (heretofore neglected) subfield, I 
would be grateful if this information were com- 
municated to me by letter. 

During 1976 we have managed to bring to 


TABLE 1—QUANTITATIVE ANALYSIS OF CONTENTS, JEL, 1972 THROUGH 1976 
(Number of pages in parentheses) 




















1972 1973 1974 1975 1976* 
No. Pages No. Pages No. Pages No. Pages No. Pages 

Survey articles 3 (78) 4 (144) 3 (102) 3 (119) 3 (105) 
Essays on subfields 5 (129) 2 (28) 5 (99) 5s (100) 8 (185) 
Review articles 5 (39) — — 1 (5) — — — =~ 
Articles about economic 

literature I (19) 2 (38) — — l (11) — _ 
Communications 4 (13) 10 >- (26) 13 (71) 12 (36) 3 (10) 
Books annotated 1,209 (257) 1,214 (239) 1,211 (229) 1,203 (223) 1,200 (260) 
Books reviewed 160 (241) 175 (259) 168 = (239) 183 (282) 185 (280) 
Journal issues listed 

and indexed 849 (140) 1,011 (185) 986 (180) 908 (177) 900 (175) 
Number of individual 

articles 5,387 — 7,218 — 7,360 = 6,788 — 6,500 — 
Subject index of Journal 

articles (263) (357) (338) (349) (315) 
Abstracts of articles 1,415 (313) 1,906 (407) 1,645 (312) 1,637 (331) 1,500 (310) 
Total pages** (1,572) (1,748) (1,671) (1,700) (1,640) 





*Preliminary; will be revised prior to 1977. 


**Includes, in addition to listed pages, classification systems, table of contents, indices, journal subscription informa- 


tion, etc. 
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TABLE 2—CLASSIFICATION BY SUBJECT, 1969—76 (INCL.) 








Commissioned 
Survey 


1976 1969-76 
Creative All articles 
Curmudgeon 
Essays 








01 General 

02 Theory 

03 Thought (Methodology) 

04 Economic History 

05 Comparative Systems 

11-12 Growth & Development 

13 Stabilization 

21-22 Econometric, Statistical Theory, 

Statistics 

31 Monetary Economics 

32 Fiscal Economics 

40-44 International Economics 

50 Managerial Economics 

60 Industrial Organization, Industrial 
Regulation 

70 Agricultural and Resource 
Economics 

80 Labor Economics 

90 Applied Welfare Economics, 
Regional Economics 


Totals 


=| J men | 
Nw 





*Includes all review articles on books, general essays on all literature 


TABLE 3—CLASSIFICATION BY TECHNICAL 
DIFFICULTY, 1969-76 (INCL.) 











1976 1969-76 Totals 
Creative Surveys 
Curmudgeon Creative Curmudgeon Articles 

Surveys Articles Others* 
Most Difficult — 1 19 
Some Difficulty 3 4 45 
Not Difficult — 3 35 
Totals 3 8 99 





*Review.articles or books and general essays on all literature; excludes very short communications. 


press Annual Indexes for the years 1970, 1971, 
1969, and 1972. These volumes are processed 
only in part as a byproduct of the quarterly 
Journal of Ecenomic Literature. The JEL 
articles are those appearing in the quarterly JEL 
arranged by year of publication in the original 
Journal; articles from books of collected essays 
and documents of the relevant year are added. 
Each volume contains many more entries than 
was the case in the previous series of the Annual 
Index of Economic Articles. We hope that it will 


be possible to produce during 1977 the Annual 
Indexes for 1973 and 1974. Thereafter, that is 
starting with 1978, one Annual Index will be 
produced each year. Members may ask why 
there is a two- to three-year delay in the publica- 
tion of an annual index. The explanation is quite 
straightforward. It would not be unusual for us to 
receive the last December 1976 issue of a parti- 
cular journal as laté as November 1977. We can- 
not process any annual volume until the last. 
issue of the journals covered has arrived and 
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been processed for the JEL quarterly. Thus, it is 
entirely possible that an issue of some journal X 
arriving in our office in November 1977 would 
not be processed for a JEL quarterly issue until 
May or June 1978. Putting together the Annual 
Index involves, as I note below, a great deal of 
checking. Six months are often spent on the 
process. Consequently, actual publication for 
the 1976 Annual Index might not occur until 
early 1979—quod erat demonstrandum. We 
have managed to put out these publications with 
no additions to our full-time staff. 

Of pressing interest at the time of this report is 
my concern with the current selection of journal 
coverage for the indexing operation. We cover 
over 200 journals. Most of them were a legacy 
from an earlier incarnation, the Journal of 
Economic Abstracts. In the last five years a great 
many new journals have come into existence. I 
have been concerned that the tradeoff between 
completeness of coverage and economy of the 
operation be rational. The matter of whether to 
permit additional journals for listing (and to 
permit the even rarer cases of additional journals 
for abstracting) has to be approached several 
ways. In all likelihood I will probably be pub- 
lishing an Editor’s Note on some empirical 
findings which we are in the process of studying 
at this time. In any event, I hope that by the 
beginning of 1977 I will be more confident of the 
basis of my selection of journals for listing and 
abstracting. 

The Chancellor and the Dean of the Faculty of 
Arts and Sciences of the University of Pittsburgh 
have again this year allocated some University of 
Pittsburgh support to the Journal. Their willing- 
ness to do so, particularly in this period of re- 
trenchment and tight budgets, illustrates an 
understanding of and a devotion to scholarly 
work in the economics discipline. I have 
regularly thanked them privately and take this 
opportunity to do so again publicly. 

Four members of the Board of Editors have 
completed their terms. I wish to convey to 
them publicly (although I have already done so 
privately) my great appreciation of their tremen- 
dous help. Marcus Alexis (Northwestern Uni- 
versity), Anne P. Carter (Brandeis University), 
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Tibor Scitovsky (Standford University), and 
William Vickrey (Columbia University) have 
been exactly what every managing editor wants. 
The other members of my Board have also been 
superb colleagues. I look forward to my con- 
tinuing association with them. I have nominated 
several people to replace the departing rour; itis, 
however, premature for me to announce the 
names in this report. (The procedure is for me to 
nominate a committee which meets after this 
report has been prepared to confirm my nomina- 
tions.) 

I wish also to thank the following economists 
(plus four who have chosen to remain anony- 
mous) for advice and assistance in the commis- 
sioning, refereeing, and revising of articles: 

Armen Alchian Michael Rothschild 

Orley Ashenfelter George L. S. Shackle 

Abram Bergson Henry Wallich 

Martin Bronfenbrenner Burton Weisbrod 

Ray Marshall Basil Yamey 

Allan Meltzer 

Finally, the Journal staff, in its offices in 
Pittsburgh, has done simply superb work during 
this year. We have managed to bring out our 
issues on schedule while at the same time pre- 
paring four Indexes for publication with two 
more in the early stages of the publication pro- 
cess. The Associate Editor, Mrs. Naomi Perl- 
man, has done the lion’s share in creating and 
implementing a detailed 4-digit subject index 
system, in developing a topical guide to the 
classification schedule, in working out many 
programming problems with the printer, and in 
overseeing what seems to be an almost endless 
checking process. The Assistant Editor, Mrs. 
Drucilla Ekwurzel, seems to me also to have 
achieved the near impossible in supervising the 
proofreading tasks. Of course, we have had 
considerable help from Mrs. Lyndis Rankin 
(the principal secretary), from Mrs. Margaret 
Yanchosek (who handles the record keeping 
involved in the indexing process, from Miss 
June Cox (who, after many years on the Journal, 
has taken another assignment at the University 
of Pittsburgh), and from Mrs. Carclyn Simon, 
who is Miss Cox’s successor. 

Mark PERLMAN, Managing Editor 


Report of the Director Job Openings 
for Economists 








In the first four 1976 issues of Job Openings TABLE 1—Jop LISTINGS FOR 1976 
Jor Economists (JOE), employers listed a total of 
949 vacancies—a 4 percent increase over the Academic 
same period last year. Of these, 746 were jobs Total Total New New 
not previously listed. About 62 percent of the IESE Listings Jobs Listings Jobs 
new positions were classified as academic; the 9 7 
A A February lil 229 73 143 
remainder were nonacademic. The same four April 7o u5 56 90 
issues in 1975 carried a tctal of 913 vacanciesof June 47 82 42 73 
which 642 were new. About 66 percent of the August 86 169 78 155 
new positions advertised in 1975 were classified Subtotals oe Sl 
as academic. Table 1 shows the total listings, Isie Nonacademic 
total jobs, new listings, and new jobs for each of 
the first four 1976 issues. fecha È a z pfs 
As in 1975, universities with graduate pro- June 24 58 21 47 
grams and 4-year colleges were the major ad- August 22. 157 _16 I“ 
vertisers of jobs—48 and 31 percent of all Subtotals 82 354 6l 285 


employers. Consulting and research firms were 
the largest advertisers for nonacademic posi- 
tions. Table 2 shows the number of employers 
by type for each issue. 


Totals: Academic 
and nonacademic 398 949 310 746 


TABLE 2—NUMBER AND TYPES OF EMPLOYERS LISTING POSITIONS IN JOE Durinc 1976 





Universities 
with Banking Business Consulting 
Four-Year Graduate Junior Federal State/Local or or or 
Issue Colleges Programs Colleges Government Government Finance Industry Research ~ Other Total 




















February 44 66 1 4 — 6 4 5 — 130 
April 35 36 1 2 l 3 4 7 — 89 
June 18 28 1 7 1 3 1 6 6 71 
August 25 61 — 4 2 5 2 7 2 108 

Totals 122 191 3 17 4 17 11 25 8 398 





General economic theory continues to be the welfare and urban (11 percent), and econo- 
field of specialization most in demand. Table 3 metrics and statistics (10 percent). These same 
lists the number of citations by 1976 issue for specialities were cited in the same order during 
each of the broader field classifications. General 1975, and they each had approximately the same 
economic theory led with 21 percent of the total percentage share of total citations as last year. 
number of citations, followed by business ad- At the beginning of this year, the projected 
ministration, finance, marketing and accounting deficit for JOE was $500. Revenues were esti- 
(13 percent), monetary and fiscal (12 percent), mated to be $19,350, and expenses to be 
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TABLE 3-—FIELDS OF SPECIALIZATION CITED 
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February April June August Totals 
Field® 1976 1976 1976 1976 1976 
General economic theory 
000 75 49 39 BB 236 
Growth and development 
100 24 13 8 22 67 
Econometrics and statistics 
200 43 25 22 29 119 
Monetary and fiscal 
300 50 23 17 44 134 
International economics 
400 21 13 13 18 65 
Business administration, finance, marketing 
and accounting 
500 57 35 21 32 145 
Industrial organization 
600 22 15 24 27 88 
Agriculture and natural resources 
700 12 9 ll 16 48 
Labor 
800 23 18 17 22 80 
Welfare and urban 
900 42 20 14 45 12] 
Related disciplines 
A00 9 5 0 0 14 
Administrative positions 
BOO 9 8 wae 8 27 
Totals 387 233 188 336 1,144 





Fields of specialization codes are from the Journal of Economic Literature. 


$19,850. The subscription revenue projection the projection. An increase in subscription rates 
was based on 1,662 subscribers and was con- or the initiation of a charge for listing does not 
servative. JOE now has slightly over 2,000 appear necessary at this time to keep JOE self- 


subscribers. Expenses appear to be in line with supporting. 


C. ELTON HiInsHaw, Director 


Report of the Committee on the Status of Women 
in the Economics Profession 


It comes as no surprise to economists that sex 
discrimination depresses women’s wages or sal- 
aries, and the concomitant underemployment of 
women lowers total economic production. 
Great gains in productivity could be realized if 
barriers to occupational segregation by sex were 
removed. 

The surprise to some economists has been the 
pervasive and subtle nature of sex discrimi- 
nation within our own prefession, and the long- 
run nature of any solution. The surprise to 
women economists has been the extent to which 
advances toward equality of opportunity create 
` resistance towards further movement. Within 
the internal labor markets of business, govern- 
ment agencies, and universities, it can be seen 
that many men these days are apprehensive and 
perceive reverse discrimination when in fact 
women are making little cr no progress. In this 
setting, the stand of our professional association 
to obviate sex discrimination and this Commit- 
tee’s efforts to help the process remain a major 
priority. 

Economies is a field that has typically been 
male-dominated. We eccnomists in colleges 
and universities have urged all undergraduate 
students, female as well as male, to take princi- 
ples of economics, problems courses, and even 
more advanced work to enhance their general 
education. As public interest in economic poli- 
cy has grown, the number of students in our 
classes has increased. We have stressed the 
value of studying economics as a foundation or 
complement for further specialization in areas 
such as business, law, and engineering as well 
as for research and teaching of economics. We 
have sought female majors as well as male. The 
proportion of women among undergraduate 
majors in economics has grown somewhat in 
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recent years, but is still low. In 1974-75, of the 
B.A. degrees in economics, 22 percent were 
earned by women compared with 16 percent in 
the two previous years. The proportion of 
Ph.D. degrees in economics earned by women 
was only 11 percent in 1974-75, which repre- 
sents only a slight increase in recent years (see 
Reagan, 1976). Even though we want to end 
occupational segregation by sex, it is not 
enough for educators to advise young women to 
go into fields of specialization that are atypical 
for women such as economics. Increasingly it is 
clear that support systems for the young women 
in atypical fields must be developed, and bar- 
riers to their career growth must be removed. 
Our Committee has worked on various aspects 
of these issues for the economics profession. 

It has been now five years since the American 
Economic Association (AEA) created a Com- 
mittee on the Status of Women in the Eco- 
nomics Profession (CSWEP). This has been a 
hard-working group of women and men dedi- 
cated to carrying out the Association’s mandate 
to a) support and facilitate equality of opportu- 
nity for women economists in all aspects of 
economists’ professional activities, and b) help 
eradicate any institutional or personal discrimi- 
nation against women economists. A brief sum- 
mary of the activities for the five-year period 
with notes on the increments made this year by 
the Committee is given below. 

The Committee membership has rotated to 
include representatives from various segments 
of the country; from business, universities, gov- 
ernment, and private research organizations; 
and within universities from economists cur- 
rently working in departments of economics, 
agricultural economics, and schools or depart- 
ments of business, and at various ranks from as- 
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sistant professors to full professors and ad- 
ministrators.1 I want to thank these members for 
their commitment and service to the Associa- 
tion on this committee. 

The Resolutions under which the Committee 
has been operating were adopted at the De- 
cember 1971 meetings of the AEA in New Or- 
leans and published in the Appendix to the Min- 
utes of the Annual Meeting, pages 473-74 of 
the May 1972 American Economic Review. For 
the first three years of the Committee’s life, the 
Association funded its activities with two grants 
from the Ford Foundation to enable the Com- 
mittee to undertake at a rapid rate the various 
projects in line with its charge from the AEA. It 
was understood in accepting the start-up grant 
that if the experiment worked, the AEA would 
continue the activities and take over their fi- 
nancing. CSWEP has been a Standing Commit- 
tee of the Association for nearly three years 
now, and basic operations have been fully fin- 
anced by the Association for the last two years. 
In addition, grants were received from the Car- 
negie Corporation of New York and from the 
German Marshall Fund of the United States for 
special activities of the Committee. 

The major guideline developed by CSWEP 
for its activities and follow-up to these activities 
by Association members is a call for good-faith 
efforts to redress the present low representation 
of women in the economics profession. To ef- 
fect this, following the December 1971 man- 
date of the Association, CSWEP has developed 


‘In addition to presidents of the AEA who served ex of- 
ficio, membership from March 1972 to date has included: 
Walter Adams, Michigan State University; Carolyn Shaw 
Bell, Wellesley College (Chair, 1972 and 1973); Francine 
Blau, University of Illincis; Martha Blaxall, Health, Educa- 
tion & Welfare, Washington, DC; Kenneth E. Boulding, 
University of Colorado; Janice Madden, University of 
Pennsylvania; Collette Moser, Michigan State University; 
Barbara B. Reagan, Southern Methodist University (Chair, 
1974-76); Isabel Sawhill, Urban Institute, Washington, 
DC; Margaret Simms, Atlanta University, Myra Strober, 
Stanford University; Nancy Teeters, Budget Committee, 
House of Representatives. Washington, DC; Phyllis Wal- 
lace, Sloan School, Massachusetts Institute of Technology; 
Florence Weiss, National Economic Research Associates, 
New York City. 
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the following areas for its activities. We have 
identified women economists throughout the 
country, encouraged membership in the AEA, 
and increased the effective supply of women 
economists. We have tried to help meet the 
demand for women economists for job openings 
and professional activities such as committee 
work and program participants, and have tried 
overtly to stimulate such demand. We have 
worked to improve the workings of the labor 
market for economists. We have built an infor- 
mal network among women economists across 
the country and provided informal support for 
our women colleagues who have often felt iso- 
lated in our profession. This is a necessary step 
to increase the supply of women ecoromists. A 
steady, unsolicited stream of letters over the 
past five years attests to the appreciation of our 
women colleagues for AEA’s efforts through 
CSWEP to provide this informal support. We 
have counseled on request with individual 
women and their male colleagues (particularly 
department chairmen). Guidelines for imple- 
menting the affirmative action resolutions 
passed by AEA in December 1971 were devel- 
oped by CSWEP, subjected to public debate, 
and published (see Boulding and Reagan). We 
have worked to avoid duplication and to help 
centralize the efforts of all women’s organiza- 
tions by having a close liaison with the Federa- 
tion of Organizations for Professional Women. 
Perhaps most important of all, CSWEP has con- 
ducted and published ongoing research on the 
status of women economists. We have en- 
couraged research on the broader issues of the 
role of women in the economy and sex discrimi- 
nation with respect to wages and occupational 
segregation, which affect women economists 
along with all other. CSWEP feels that it is vital 
that such research provide the basis for its poli- 
cy recommendations. It is CSWEP’s acceptance 
of the responsibility to collect and analyze data 
relevant to the status of women economists and 
to further the theoretical and applied research 
related to the status of women in general that 
most sets the work of this Committee apart from 
that of caucuses in some other professional as- 
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sociations. Many of the specific activities of the 
Committee discussed below support more than 
one of the above general goals. 


I. Roster 

From the beginning, compilation of a roster 
of women economists with their fields and pro- 
fessional qualifications has been a major project 
of CSWEP. AEA membership lists had no sex 
identification when the Committee was orga- 
nized, and even the subsequent Directory of 
Members in 1974, which did include sex in the 
basic coding of the data at the request of this 
Committee, gets out of date quickly. (Such a 
list is invaluable as a benchmark.) CSWEP’s 
roster of women economists has grown from the 
300 or so entries at the end of our first year to 
well over 1,800 this year. The roster has been 
computerized for several years now, and in the 
fall of 1976 we again updated our file by send- 
ing each woman economist listed a copy of the 
material she previously supplied us and asking 
for the most recent information in areas of spe- 
cialization, highest degree in economics, pro- 
fessional grade or rank, and address. This fall 
we added a question on availability for new 
employment even though we realize that avail- 
ability depends on the nature of the job offer. 
New names are added to the roster at the request 
of individual women. Sometimes this comes 
about because they hear about our work and 
write asking to be put on our list. Some have 
come through open meetings we have held from 
time to time in major cities such as New York, 
Chicago, Boston, and Washington, D.C. Many 
women economists come by the room we 
“women” at the AEA annual meeting, and 
when they register with us, they ask to be added 
to our roster. In addition, we have asked aca- 
demic departments of economics to give us 
names of women economists employed. In the 
fall of 1976, to save time of the respondent, the 
question on the Universal Academic Question- 
naire was limited to asking for. the names of 
new employees hired who are women econo- 
mists. Another year, the question will revert to 
the broader question asking for names of all 
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_ women economists employed. CSWEP has an 


ongoing problem of identifying women econo- 
mists in business and government and urges all 
our colleagues to help us find and register such 
women. 

Prospective employers may contact CSWEP 
and, for a fee to help defray Committee costs, 
they may receive a list of women economists 
who meet criteria specified by the prospective 
employers such as highest degree in economics, 
number of years of experience, field, or present 
rank. They can then contact the women so listed 
to ask for more detatled data on their careers 
and ascertain their interest in particular jobs. 
The use of this service is growing. 


Il. CSWEP Newsletter 


Quarterly CSWEP Newsletters have been 
sent out to all women economists on our roster. 
The newsletter gives our associate members 
news of committee activities, asks for their help 
in various AEA activities, lists requests for ar- 
ticles, conference and program plans and parti- 
cipants, grant and fellowship opportunities, and 
regional activities, and notes research findings 
or publications of possible interest. AEA 
members who would like to submit short items 
for inclusion in the CSWEP Newsletter are en- 
couraged to send them in to us in writing. The 
Newsletter clearly is an important way in which 
we have widened the informal network and 
reduced the sense of isolation felt by some. 
Numerous associate members have contributed 
$5.00 or more to help defray the costs of the 
Newsletter in appreciation of this service. Addi- 
tional contributions are welcome. 

The CSWEP Newsletter for the past five 
years has carried brief announcements of job 
openings for economists for any prospective 
employer who asks us in writing to do so. In the 
fall of 1976 a survey of a sample of employers 
for whom we have carried such notices is being 
conducted so as to help evaluate the usefulness 
of this service. 


HMI. Annual Meeting 
Each year since its founding, CSWEP has 


VOL. 67 NO. 1 


taken responsibility for organizing one session 
of the program for the annual meeting of the 
AEA. We have used this opportunity to present 
findings of the Committee or to organize pre- 
sentations and discussions of research papers 
related to discrimination, women in the labor 
market, or other economic aspects of women’s 
roles. This year CSWEP organized a session on 
the economics of the two-earner family. The 
quality of the papers presented was high and in- 
terest in the topics was great. 

At the Atlantic City meetings, as last year, a 
special room in the heart of the meeting room 
area was set up for CSWEP. The room was kept, 
open throughout the meetings by committee 
members and volunteers from among our as- 
sociate members. It became an open seminar on 
the economic status of women economists, job 
opportunities, and general discussion of col- 
leagues’ concerns and CSWEP activities. The 
room was well used throughout the meetings 
and discussion was lively. 

Because of the early date of the 1976 annual 
meetings, less than normal activity occurred at 
Atlantic City related to job opportunities. 
CSWEP will have informal supportive services 
for women economists at the follow-up Job 
Market Session planned by the AEA for early 
January in Chicago to meet the special needs for 
a job market this year. 


IV. Research 


Occupational Segregation. The nearly three- 
year effort of CSWEP funded by a special grant 
from the Carnegie Corporation of New York to 
analyze occupational segregation by sex, the 
forces behind it, and its implications for wo- 
men’s economic standing was brought to com- 
pletion in 1976. The final results of this effort 
were published (see Blaxall and Reagan). 
CSWEP members designed, planned, and par- 
ticipated in the national workshop conference 
on occupational segregation in May 1975 on 
which the book is based. The conference was 
jointly sponsored by CSWEP and the Center for 
Research on Women in Higher Education and 
the Professions at Wellesley College. Papers for 
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the conference were commissioned 1) to ac- 
company economic analyses of labor market 
phenomena with analysis from other disciplines 
in the social sciences and discussion of that 
work by economists so as to analyze occupa- 
tional segregation as an interlocking set of insti- 
tutions with sociological, psychological, and 
economic aspects and with deep historical 
roots; and 2) to consider what policy changes 
might be needed to achieve a society free from 
denial of job opportunities on the basis of sex. 
This book fulfills CSWEP’s promise to dissemi- 
nate the research findings. We again thank the 
Carnegie Corporation of New York for making 
this effort financially possible. Occupational 
segregation by sex and the forces behind it are 
major factors in the low proportion of women 
currently among economists. Furthermore, 
even within economics, CSWEP research has 
revealed that some fields of specialization have 
considerably higher proportions of women than 
other areas of specialization, thus demonstra- 
ting the pervasiveness of sexism in occupational 
segregation down to micro levels. CSWEP 
hopes that this research effort to better under- 
stand occupational segregation will help pro- 
vide the understanding of basic forces that is 
needed to overcome occupational segregation in 
general, and in particular to overcome the view 
that economics is a more appropriate profes- 
sional field for men than for women. 
1974-1975 Survey of Economists. Work con- 
tinued this year in building a computer tape of 
the data from CSWEP’s survey of a paired sam- 
ple of more than 1,200 male and female econo- 
mists who did their academic wozk for their 
highest degree at the same time in the same uni- 
versity, Data collection was completed in 1975. 
Preliminary results from the first 710 women 
respondents and the first male matches received 
were published in three articles in the May 1975 
American Economic Review (Alice Amsden and 
Moser, Strober, and Reagan). The major pre- 
liminary finding was that salaries of women 
economists are substantially below those of 
their male counterparts even when their educa- 
tional attainments and work histories are simi- 
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lar. More refined analysis of the complete sam- 
ple, particularly the returns from economists 
with Ph.D.s, is continuing with emphasis on 
reasons for salary differences between men and 
women, and a search for differences in career 
patterns since obtaining Ph.D.s in economics. 
Academic Labor Market for Economists, by 
Sex. Starting in the fall of 1972, CSWEP under- 
took a survey of departments of economics and 
agricultural economics in colleges and universi- 
ties to obtain more information on the demand 
for economists, promotion rates, and produc- 
tion of graduate and undergraduate majors in 
economics, all classified by sex. This project, 
on recommendation of CSWEP, grew in 1975 
into the Universal Academic Questionaire ad- 
ministered by the Nashville office of the AEA, 
CSWEP has continued to analyze the resulting 
data by sex. In previous years, such analysis 
has been published in the May issue of the 
American Economic Review in the annual report 
of CSWEP. This year our analysis of the 1976 
data will be published in the Notes section of 
the June 1977 issue of the American Economic 
Review because the survey had not been made 
at the time this report had to go to press because 
of the change in the time of the 1976 annual 
meeting of the AEA. 
` As a service to the AEA this year, CSWEP 
bore the costs of putting on the computer the 
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results of the 1975 survey made by the AEA 
with the Universal Academic Questionaire. 


BARBARA B. REAGAN, Chairperson 
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Report of the Representative to the National 
Bureau of Economic Research 


National Bureau of Economic Research 
(NBER) Programs. Staff projects in 1975 and 
1976 were in these areas: computer algorithms 
for applied economic and management re- 
search, including mathematical programming, 
exploratory data analysis, modeling, and econ- 
ometrics; measurement of economic and social 
performance, including national accounting, 
price indexes, productivity, employment, infla- 
tion, business cycle indicators, international 
economic indicators, and forecasting; financial 
and industrial institutions and processes; urban 
and regional studies; international economic 
relations; trade flows and adjustments; and 
human behavior and social institutions, includ- 
ing factors affecting income distribution, law 
and economics, health and health care, educa- 
tion, population and family economics. Offices 
are in New York, Washington, Palo Alto and 
Cambridge. 

Conference and Workshops. Conferences on 
Research in Income and Wealth in 1975 dealt 
with The Economics of Residential Location 
and Urban Housing Markets (Gregory K. In- 
gram, Chairman), and with New Developments 
in Productivity Measurement (Beatrice N. Vac- 
cara and John Kendrick, Chairpersons). At 
press time a conference on Measurement of 
Capital and Related Aggregates was planned for 
October 1976 (Dan Usher, Chairman). A con- 
ference on wealth is planned for 1977 (James 
D. Smith, Chairman). 

The Universities-National Bureau Committee 
for Economic Research held a conference in 
1975 on the Economic Analysis of Political Be- 
havior (Melvin W. Reder, Chairman). Future 
conferences were planned at press time on 
Causes and Economic Effects of Population 
Changes in Less Developed Countries in Oct- 
ober 1976 (Richard Easterlin, Chairman) and 
on Low Income Labor Markets in 1977 (Sher- 
win Rosen, Chairman). For future conferences, 
three exploratory committees were considering 
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Taxation and Household Behavior (Martin 
Feldstein, Chairman), Economic Planning and 
Regulation (Richard Nelson, Chairman), and 
Economics of Information and Uncertainty 
(George Stigler, Chairman). 

The Conference on Econometrics and Mathe- 
matical Economics operates through ongoing 
working groups centered at host universities. In 
1975 and 1976 over two dozen seminars were 
held on topics including Comparison of Econo- 
metric Models, General Equilibrium Modeis, 
Monetary and Fiscal Analysis, Natural Re- 
sources and Economic Growth, and Bayesian 
Inference in Econometrics. 

The NBER and the Bureau of the Census 
were co-sponsors of a conference on Seasonal 
Analysis of Economic Time Series held in Sep- 
tember, 1976. 

The Conference on the Computer in Eco- 
nomic and Social Research held six workshop 
sessions during 1975 and 1976 on Estate Multi- 
plier Estimates of Wealth, Pension Research, 
Stochastic Control, Time Use, Microanalytic 
Models, and Current Research in the Eco- 
nomics of Education. Another meeting is 
scheduled for May 25-27, 1977, in New 
Haven, Connecticut, with Ray Fair, David 
Kendrick and Edison Tse as coordinators. Its 
purpose is to bring together economists and en- 
gineers to share ideas about 1) application of 
control theory methods to a wide range of eco- 
nomic problems, and 2) improvements in the 
optimization and estimation methods used by 
control theorists. 

The Latin American Computer Workshop 
program included conferences on Monetary 
Correction or Indexation and on Planning and 
Short-Term Macroeconomic Policy in Latin 
America. A conference is now planned for early 
February 1977, in Bogota, Colombia, on Com- 
modity Markets, Models and Policies in Latin 
America. 

Under the U.S. - USSR Scientific and Tech- 
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nical Program of Cooperation in the Field of 
Application of Computers to Management, the 
NBER has continued to help plan and coordin- 
ate a program of cooperation in econometric 
models and modeling of large-scale systems. 
The U.S. participation is financed by the Na- 
tional Science Foundation. Exchange visits 
have been made by delegations of researchers 
and experts from the two countries, and confer- 
ences have been held on econometric modeling 
methods and the use of computers in manage- 
ment information and operating systems. John 
R. Meyer and Harvey J. McMains have been 
the coordinators for the NBER’s part of the pro- 
gram. 

Fellowships. For 1975-76 NBER Faculty Re- 
search Fellowships were awarded to Donald O. 
Parsons of Ohio State University and David L. 
Rubinfeld of the University of Michigan. For 
1976-77 the Faculty Research Fellows are Dan- 
iel A. Graham of Duke University, Cheng 
Hsiao of the University of California, Berkeley, 
and J. Huston McCulloch of Boston College. 

Foreign Research Fellowships at the NBER 
were awarded for 1975-75 to Patricio Meller, 
Catholic University of Chile, Romeo M. Bau- 
tista, University of the Philippines, and Oey 
Astra Meesook, Thammasat University, Bang- 
kok. For 1976-77 Narongchai Akrasanee, also 
of Thammasat University, is a Foreign Re- 
search Fellow. 
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Publications. In 1975 the NBER published 
thirteen books, including three conference vol- 
umes and ten staff research reports. In 1976 the 
NBER has scheduled the publication of ten 
books, including four conference volumes and 
six staff research reports. The NBER also pub- 
lished a quarterly journal of research papers, 
Explorations in Economic Research, and the 
quarterly Annals of Economic and Social Re- 
search, a journal dealing with computers, infor- 
mation retrieval, and research methodology. 

The Annual Report of the NBER contains 
more information about officers, directors, 
staff, the research program, and publications. It 
is available on request to the NBER, 261 Madi- 
son Avenue, New York, NY 10016. 

Officers. In April, 1976, John R. Meyer an- 
nounced his intention of retiring from the Presi- 
dency of the NBER, as of the annual meeting in 
September 1977, and a committee of directors 
has been appointed to conduct a search and rec- 
ommend a person to be his successor. 

Officers elected for the ensuing year at the 
September 1976 annual meeting of the NBER’s 
Board of Directors included J. Wilson New- 
man, Chairman; Moses Abramovitz and James 
J. O’Leary, Vice Chairmen; and John R. 
Meyer, President. 


CARL F. CHRIST, Representative 


Report of the Committee on 
U.S.-Soviet Exchanges 


After preliminary discussions extending over 
a couple of years, the Executive Committee in 
1974 authorized an invitation to a group of So- 
viet economists to visit the United States in the 
spring of 1975. To organize this visit and possi- 
ble subsequent exchanges, it created a Commit- 
tee on U.S.-Soviet Exchanges, consisting of 
Abram Bergson, John Meyer, and Fritz Mach- 
lup (Chairman). The sponsoring body in the So- 
viet Union is the Association of Soviet Scientif- 
ic Economic Institutions, under the 
chairmanship of Academician Tigran Khacha- 
turov, 

Pursuant to this invitation, ten Soviet econo- 
mists came to the United States for two weeks 
in April, 1975. There were several days of sem- 
inar discussion in Washington with U.S. econo- 
mists, on problems of the effectiveness of capi- 
tal investment and economic relations between 
the two countries. These discussions suffered 
somewhat from lack of preparation on both 
sides. The Soviet papers were not available for 
distribution before the meeting. The U.S. parti- 
cipants were assembled on rather short notice 
and were a rotating group, since the meeting oc- 
curred during the university term when people 
could get away only for short periods. 

After the Washington discussions, the Soviet 
group visited universities and research centers 
in Philadelphia, Princeton, New York, and 
Cambridge, Mass. Living costs and travel ex- 
penses within the United States were covered 
by the American Economic Association (AEA) 
under a grant from [REX, while the USSR paid 
for travel to and from the United States. 

In the fall of 1975 the Soviet Association 
issued a return invitation for ten American 
economists to visit the USSR in June 1976, fora 
conference in Moscow on ‘‘The Economics of 
Technological Progress’’ and for visits to eco- 
nomic institutes in other parts of the country. 
Meanwhile, Fritz Machlup had asked to be 
relieved of the Chairmanship of the AEA Com- 
mittee, and Lloyd Reynolds had been asked to 
succeed him, with Abram Bergson and John 
Meyer continuing to serve as members. 
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With longer lead time, it was possible to 
make more systematic preparations than those 
for the 1975 meeting. Most of the U.S. partici- 
pants were invited in December, 1975, though a 
few later replacements were necessary because 
of schedule conflicts. Abstracts of the U.S. 
papers were sent to Moscow in May, both in 
English and in Russian translation. Abstracts of 
the Soviet papers, in English translation, ar- 
rived in the United States in May, in time to be 
reproduced for distribution to the U.S. partici- 
pants. A request for funds, mainly to cover in- 
ternational air travel costs, was submitted to 
and eventually approved by the Office of Inter- 
national Programs of the National Science 
Foundation. Travel and living costs within the 
Soviet Union were covered by the host organi- 
zation, following the procedure established in 
1975. 

The members of the U.S. group included: 
Abram Bergson, Edward F. Denison, Evsey 
Domar, Rendigs Fels, John W. Kendrick, M. 
Ishaq Nadiri, Merton J. Peck, Lloyd G. Reyn- 
olds, Frederick Scherer and Vladimir Treml. 


I. Report on the June, 1976 Exchange 

The first four days after arrival were spent in 
Moscow for round-table discussion of the pre- 
pared papers. Instead of reading papers, each 
participant was asked to summarize his main 
points in ten or fifteen minutes, leaving most of 
the time free for question and answer discus- 
sion. Simultaneous translation, on the whole 
quite satisfactory, was provided by two in- 
terpreters. In addition to those giving papers, 
the meetings were attended by Soviet econo- 
mists from a number of research institutes, in- 
cluding the Institute of Economics, the Institute 
of World Economics and International Rela- 
tions, the Central Economic-Mathernatics Insti- 
tute, and the Institute of the U.S.A. and Can- 
ada. The papers given at the meeting are being 
compiled in a mimeographed volume, which 
will be available to interested scholars in a few 
months’ time. 

The round-table discussion was franker and 
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more interesting than the papers themselves. 
The Soviet participants asked intelligent ques- 
tions and made significant comments. There 
was a pleasing absence of pro forma ideological 
pronouncements. The atmosphere was genuin- 


ely friendly, and not very different from what . 


one would encounter at conferences elsewhere 
in the world. 

In addition to the conference sessions, the 
U.S. group visited the Faculty of Economics at 
Moscow State University, the leading center in 
the country for university training and research 
in economics; and the Central Economics- 
Mathematics Institute, for discussion of its re- 
search program with Academician Federenko 
and senior members of his staff. 

From Moscow we proceeded to Kiev, where 
our host was the Institute of Economics of the 
Ukrainian Academy of Sciences. This is a si- 
zeable organization, with a professional staff of 
about 150 economists, and with considerable 
specialization in the econamy of the Ukrainian 
Republic. We spent one morning discussing 
their research program with the Director and se- 
nior staff members. On another morning three 
members of the U.S. delegation lectured to the 
Institute staff and answered questions, which 
were numerous and lively. 

The final stop was in Leningrad, Here we 
visited the Institute of Economic and Social 
Problems, a large, relatively new, multidis- 
ciplinary research organization with consider- 
able emphasis on urban problems; and the Voz- 
nesensky Institute, a very large teaching and 
research organization, which is a major supplier 
of economists for banks, state enterprises, and 
planning bodies. They seem to regard them- 
selves as the Soviet equivalent of Harvard Busi- 
ness School. The curriculum includes consider- 
able emphasis on quantitative techniques and all 
students receive some computer training. 

The results of such a visit are intangible and 
difficult to evaluate. The Soviet participants 
seemed keen to be in touch with Western eco- 
nomics and economists. On several occasions 
there was mention of the possibility of joint 
research by Soviet and American economists, 
though the question of how this might be organ- 
ized was not pursued. The younger Soviet econ- 
omists, in particular, seemed well-read in the 
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Western literature, including the writings of 
some of the U.S. delegation. We had occasion 
to clear up a number of technical issues, and 
even to dispense thesis advice to a younger 
Ph.D. candidate working on inflation in the 
Western countries. The Western approach to 
research, and particularly the importance we at- 
tach to measurement, may have had some use- 
ful demonstration effect on the Soviet partici- 
pants. 

As for the U.S. participants, one cannot say 
that we learned much that is new about the So- 
viet economy. But we did learn a good deal 
about how economic research is organized, 
what researchers are doing, the content of uni- 
versity curricula in economics, the labor market 
for economics graduates, and related matters. 
The personal contacts established during the 
visit should also be useful in securing coopera- 
tion for U.S. graduate students and others inter- 
ested in doing economic research in the Soviet 
Union. 


Il. Future Pians 

The two members of our Committee (Berg- 
son and Reynolds) who were in Moscow took 
the opportunity for tentative discussion of fu- 
ture plans with Academician Khachaturov. 
There is clearly a stong interest on the Soviet 
side in continuing the exchange arrangement. A 
half-dozen possible themes for the next meeting 
were discussed at some length. Among these, 
Khachaturov expressed some preference for an 
area comprising worker training, deployment, 


“compensation, and productivity. Tentative plans 


are underway for a June 1977 conference in this 
area. 

The Executive Committee should consider, 
we think, whether there is sufficient payoff 
from the program to warrant its continuation on 
an experimental basis. An affirmative answer 
would imply extension for another two-year 
round of exchanges, i.e., a Soviet visit to the 
United States in 1977, followed by a U.S. visit 
to the USSR in 1978. The National Science 
Foundation is a possible, though not an assured, 
source of funding for this purpose. 


Lioyp G. REYNOLDS, Chairperson 


Report of the Ad Hoc Committee On 
Federal Funding of Economic Research 


Should the American Economic Association, 
(AEA) seek to stimulate economic research? A 
majority of the Committee believes that is 
should, proposing below two main directions of 
endeavor. A minority believes that such action 
will involve the Association in a lobbying, po- 
litical, process—unwisely so where effective, 
and doubly unwise where ineffective. 


I. The Determinants of Economic Research 
The amount of economic research done in the 
United States, as its direction, is determined 
largely by: the extent to which economists allo- 
cate their own time and money to research; the 
judgments of Congressmen and bureau chiefs; 
and the goals of foundation and business execu- 
tives. The U.S. government provides the largest 
source of basic research funding. That alloca- 
tion, in turn, is shaped by the endeavors and the 
ingenuity which the members of other scholarly 
disciplines display—as the distribution e.g., of 
National Science Foundation (NSF) and ERDA 
expenditures by discipline suggests. 

A majority of the Committee is persuaded 
that the above process induces less than the op- 
timum amount of economic research.'! Some 
knowledgeable economists who wrote us have 
indicated their belief that the occasional whims 
of a single Congressman have arbitrarily cut 
NSF funding of economic research. At the same 
time individual committee members felt that 
certain major projects in other federal agencies 
were of little, or negative, value. In these varied 
instances the choice of projects was not deter- 
mined by peer review functioning within budget 
guidelines. 


Il. Increasing Federal Expenditures on 
Economic Research 
A majority of the Committee holds that Fed- 
eral expenditures 1) on basic economic re- 
search, and 2) on basic data collection, can 
usefully be expanded. It believes that AEA sup- 


1A minority is not persuaded we could identify such an 
optimum if we saw it. 
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port of such expansion is both appropriate and 
desirable. It does not propose any system of pri- 
ority nor particular modes by which such sup- 
port should be provided, leaving those to be de- 
veloped by the Executive Committee.? It 
premises the importance of such activities for 
the useful growth of the discipline. 

Most specifically the majority believes that 
NSF funding for economic research (Division 
of Social Sciences) could be expanded by, say, 
20 to 30 percent with no decline in the quality 
and usefulness of the projects to be approved.* 
That persuasion rests on individuai contacts 
with the work of the Division (as advisers, 
panel members, project referees), as well as on 
the finding in the recent Simon committee re- 
port to the National Academy of Sciences-Na- 
tional Research Council. 

There was, however, no corresponding sup- 
port for the AEA to become involved in support- 
ing ‘‘applied research.” We received some 
comment on work hitherto done for NSF- 
Research Applied to National Needs, as well as 
on some fairly substantial programs sponsored 
by individual cabinet departments and agencies. 
The development of such research, it seemed to 


be agreed, should be left to the individual 


entrepreneurs (academic and other) and the 
agencies seeking solutions to problems. 


2One minority view finds that if support is to have real 
impact it must pick and choose among the host of budgetary 
items that fall under the imprecise rubric cf ‘‘basic eco- 
nomic research.’ Yet doing so would involve the AEA 
unduly, and improperly, in both representation and ad- 
ministration, and thereby in lobbying—an improper, impru- 
dent, and probably ineffectual activity for a scientific orga- 
nization. 

Another minority view finds that offering ‘‘general sup- 
port” is a vague and ineffectual counsel. It argues that the 
AEA should 1) open a Washington office, and 2) follow 
procedures something like those already pursued by other 
‘‘scientific organizations,” who do so both effectively and 
without apparent objection. 

3The majority notes, as well, that particular members of 
Congress, or columnists may fasten on particular projects, 
and end by cutting back on basic research; yet no agency is 
in a position to argue the opposite position, while few indi- 
viduals will care to do so. 
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The committee did not address itself to the 
question of achieving an optimum amount, or 
allocation, of economic research. For example, 
more (and better?) economic research might 
perhaps be achieved by requiring full professors 
to continue publication in order to retain their 
status. Perhaps better data for economic re- 
search could be provided by cutting out some 
major federal data collection projects and then 
shifting part of such expenditures to more use- 
ful research. The committee members were not 
young enough to solve such questions before 
the natural term of their days, or to believe that 
they could. The majority therefore settled for 
their best leadings, based on insights to date. 


I. Directions of Further Inquiry 


The Committee had neither the time nor the 
inclination to conduct inquiries beyond those 
involved in establishing its primary judgments 
on the central issue. However it recognizes 
certain inquiries as relevant, particularly if the 
Executive Committee decides for a more active 
role in supporting economic research. Such in- 
quiries may weil include the following. 

(1) Both the Council of Economic Ad- 
visers and the Federal Reserve Board (FRB) are 
centrally important agencies that rely on eco- 
nomic research. How seriously and extensively 
do they try to develop basic research? or data 
collections that underly, e.g., the national in- 


4A minority view would emphasize that the lack of such 
factual inquiries makes the Committee recommendations 
mostly general value judgments, which Jack the simplest 
testing against experience. Such testing, however, might 
lead the AEA in quite a different direction. 
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come accounts, price indices, anticipation sta- 
tistics, on which they regularly rely? What do 
their key staff members believe the role of the 
AEA should be? 

(2) Congress decisively shapes the amount 
of funding for economic research. But we have 
almost no knowledge of how Congressmen de- 
cide these matters. What considerations impel 
key members of the Joint Economic Commit- 
tee, the Joint Committee on Internal Reve- 
nue Taxation, Banking and Currency, when 
they come to vote on funding of research by the 
NSF, FRB or on data collection by Census, 
Bureau of Labor Statistics? Some inquiry 
among these legislators, and their staff, is de- 
sirable. 

(3) Economists, though not the AEA, have 
previously made careful and extended reviews 
of data basic to much economic research. (Such 
studies include ones by the National Bureau of 
Economic Research on prices, national income; 
by FRB consultant committees on inventories, 
consumer intentions; etc.) What has been the 
result of all these recommendations? Study 
might give some insight into the more useful di- 
rections, and the likelihood of success, for ex- 
hortations by the AEA. 


MILTON FRIEDMAN* 

Gary FROMM 

ZVI GRILICHES 

ROBERT SOLOW 

STANLEY LEBERGOTT, Chairperson 


* Has not seen the final report and cannot be held 
responsible. 
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Report of the Committee On 
Elections 


In accordance with the bylaws on election 
procedures, I hereby certify the results of the 
recent balloting and report the actions of the 
Nominating Committee, the Electoral College, 
and the Committee on Elections. 

The Nominating Committee, consisting of 
Kenneth Arrow, Chairperson, William James 
Adams, Duran Bell, Marianne Ferber, Jack 
Hirschleifer, Leonard Rapping, and Vincent 
Tarascio, submitted the nominations listed 
below for Vice Presidents and members of the 
Executive Committee. The Electoral College, 
consisting of the Nominating Committee and 
the Executive Committee meeting together se- 
lected the nominee for President-elect. No peti- 
tions were received nominating additional can- 
didates. 


President-elect 

Jacob Marschak 
Vice-Presidents Executive Committee 
Robert Eisner Marcus Alexis 
Albert O. Hirschman Samuel Bowles 
Anne O. Krueger Robert J. Lampman 
Roy Radner Marc Nerlove 


The Secretary prepared biographical sketches 
of the candidates and distributed ballots in late 
summer. The Committee on Elections, consist- 
ing of Ben Bolch, Chairperson, Barbara Has- 
kew, and C. Elton Hinshaw, ex officio, can- 
vassed the ballots and filed the following results: 


Number of envelopes without names for 
identification............c.cceeseeseeeeeeeee 205 
Number of envelopes received too late 73 


Number of defective ballots ............. 22 
Number of legal ballots .............. 4,692 
4,992 


On the basis of the canvass of the votes, I 
certify that the following persons have been 
duly elected to the respective offices: 
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President-elect (for a term of one year) ` 
Jacob Marschak 
Vice-Presidents (for a term of one year) 
Robert Eisner 
Anne O. Krueger 
Members of the Executive Committee 
(for a term of three years) 
Robert J. Lampman 
Marc Nerlove 


In accordance with the actions of the Execu- 
tive Committee at its meetings on December 
27, 1975 and March 19, 1976, amendments to 
Article I, Section 2; Article I, Section 3; Article 
II; Article HI, Sections 2, 3, and 4; Article IV, 
Sections 2, 3, 4, 5, 6, and 7; Article V, Section . 
1; and Article VI of the bylaws were submitted 
to the members in a mail ballot in conjunction 
with the balloting for officers. The ballots were 
canvassed by the Committee on Elections. On 
the basis of the canvass, I certify that the 
amendments were approved. 


The bylaws as amended now read: 


Article I, Section 2 and 3. 


2. There shall be six classes of members other 
than honorary: regular members with the aca- 
demic rank of assistant professor cr lower or 
with annual incomes of $12,000 or less irrespec- 
tive of rank, paying the base fee defined below; 
regular members with the academic rank of as- 
sociate professor or with annual incomes above 
$12,000 but not more than $20,000 paying one 
and one fifth times the base fee; regular 
members with the academic rank of full profes- 
sor or with annual incomes above $20,000, pay 
ing one and two fifths times the base fee; family 
members (two or more persons living at the same 
address, second membership without subscrip- 
tion to the publications of the Association) pay- 
ing one-fifth of the base fee; junior members 
(available to registered students for three years 
only) paying one-half the base fee; and life mem- 
bers comprising those who qualified for life 
membership by making a single payment of the 
designated amount prior to January 1, 1976, and 
exempt from annual fees. 
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Effective January 1, 1976, the base fee is 
$25.00 per year. The Executive Committee 
may increase the dues schedule, including 
both the base fee and the income brackets for 
regular members, in proportion to the increase 
occurring after January 1, 1976 in relevant price 
and wage indexes, provided that the increase in 
any year shall not exceed ten percent. 

3. Foreign economists of distinction may be 
elected honorary members of the Association. 
The Executive Committee is authorized to deter- 
mine the number of foreigners to be elected 
honorary members. Past presidents of the Asso- 
ciation and members who have been awarded the 
Walker Medal shall be Distinguished Fellows. 
In addition, the Executive Committee may 
elect additional Distinguished Fellows, but not 
more than two in any one calendar year, from 
economists of high distinction in the United 
States and Canada. Candidates for Distin- 
guished Fellowships shall be nominated by the 
Nominating Committee or the Executive Com- 
mittee, and they shall be elected by the com- 
bined vote of the two committees. The Nomi- 
nating Committee shall solicit and give due 
consideration to the recommendations of the 
Committee on Honors and Awards. The Nomi- 
nating Committee is free to make no nominations 
in any particular year. However, it is not limited 
as to the number of candidates it may nominate 
in any year. Election to Distinguished Fellow- 
ship does not preclude election to any office of 
the Association. 


Article II. 


The Board of Trustees shall be composed of 
the voting members of the Executive Committee. 


Article III, Sections 2 and 3. 


2. The association shall have the following 
officers who shall be appointed by the Executive 
Committee: a Secretary, a Treasurer, a Manag- 
ing Editor of the American Economic Review, 
a Managing Editor of the Journal of Economic 
Literature, and a Counsel. The terms of office 
of each of these officers shall be three calendar 
years. 

3. The Executive Committze shall consist of 
the President, the President-elect, two Vice- 
Presidents, the Secretary, the Treasurer, the two 
Managing Editors, the two ex-Presidents who 
have last held office, and six elected members, 
provided the Secretary, the Treasurer, and the 
two Managing Editors shall not be entitled to 
vote in the Executive Committee’s meeting. 
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Article IV, Sections 2, 3, 4, 5, 6,7, and 8. 


2. Before October 1 of each year, the 
President-elect of the Association shall appoint 
a Nominating Committee for the following year, 
this Committee to consist of a past officer as 
Chairman and not less than five other members of 
the Association. In addition to appointees chosen 
by the President-elect, the Committee shall in- 
clude any other member of the Association nomi- 
nated by petition including signatures and 
addresses of not less than 2 percent of the mem- 
bers of the Association delivered to the Sec- 
retary before December 1. No member of the 
Association may validly petition for more than 
one nominee for the Committee. 

The names of the Committee shall be an- 
nounced to the membership immediately fol- 
lowing its appointment and the membership in- 
vited to suggest nominees for the various offices 
to the Committee. The Nominating Committee 
for each year shall be instructed to present to 
the Executive Committee on or before March 
31 a nominee for the President-elect and two or 
more nominations for each other elective office 
to be filled, except the presidency, all these 
nominees being members of the Association. 
The members of the Nominating and Executive 
Committees shall constitute an Electoral Col- 
lege which shail consider the nominee of the 
Nominating Committee for the President-elect 
and select a single candidate for that office. In 
the voting in the Electoral College each mem- 
ber shall have one vote provided that the number 
of members of the Nominating Committee 
present does not exceed the number of members 
of the Executive Committee present; otherwise, 
the members of the Nominating Committee 
present shall have fractional votes such that their 
sum equals the number of members of the Execu- 
tive Committee present. 

The Secretary shall inform all members of the 
Association of the actions of the Nominating 
Committee and the Electoral College not later 
than the June issue of the American Economic 
Review. An additional nomination for any office 
may be made by petition, delivered to the Secre- 
tary by August 1, including signatures and ad- 
dresses of not less than 6 percent of the mem- 
bership of the Association for the office of 
President-elect and not less than 4 percent for 
each of the other offices. No member of the As- 
sociation may validly petition for more than one 
nominee for the Executive Committee, one no- 
minee for Vice-President, and one nominee for 
President-elect. 

The election of officers by the membership 
shall take place by a mail ballot conducted by 
the Secretary each year. The ballot shall list all 
nominees alphabetically with indication ‘‘nom- 
inated by petition’? where applicable. Space’ 
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shall be provided on the ballot for the individual 
voter’s alternative choice for all offices. The 
Secretary shall mail the ballots to all members 
as soon as practicable after August | and set a 
deadline for receipt of ballots in the Secretary’s 
office no earlier than October | and no later than 
November 1. The candidates with the highest 
number of votes for the various offices will be 
elected. The results of the election shall be cer- 
tified and announced by the Secretary at the an- 
nual business meeting or in the American 
Economic Review. 

3. The President-elect shall be responsible 
for the program for the annual meeting of the 
year in which he serves. He may at his discre- 
tion appoint a Program Committee to assist him. 

4. The Secretary shall keep the records of the 
Association and perform such other duties as the 
Executive Committee may assign to him. 

5. The Treasurer shall receive and have the 
custody of the funds of the Association, subject 
to the rules of the Executive Committee. 

6. The Executive Committee shall have the 
control and management of the funds of the cor- 
poration. It may fill vacancies in the list of of- 
ficers, and may adopt any rules or regulations 
for the conduct of its business not inconsistent 
with this constitution or with rules adopted at 
the annual meetings. It shall act as a committee 
on time and place of meetings and perform such 
other duties as the Association shall delegate to 
it. A quorum shall consist of five voting mem- 
bers. 


COMMITTEE ON ELECTIONS 


7. The Managing Editors shall, with the ad- 
vice and consent of the Executive Committee, 
appoint members of Editorial Boards to assist 
them. They shall be ex officiis members and 
chairpersons of their respective Boards, which 
shall have charge of the publication of the 
American Economic Review and the Journal of 
Economic Literature, 

8. The office of the corporation for legal 
purposes shall be at the office of the Counsel 
in the District of Columbia, and legal process 
against the corporation may be served on said 
counsel. 


Article V, Section 1. 


1. The annual meeting of this corporation 
shall be held at such time and place as may be 
termined by the Executive Committee. Notice 
of such time and place shall be given by publica- 
tion in the American Economic Review, at least 
three months prior to such meeting. 


Article VI. 


Amendments, after having been approved by a 
majority of the Executive Committee, may be 
adopted by a majority of votes cast :n a mail 
tallot. 


Ben Bolch, Chairperson 
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Now revised, the new edition of the leading 
money and banking text 


PRINCIPLES OF MONEY, 
BANKING, AND FINANCIAL MARKETS 


Lawrence S. Ritter and William L. Silber 


Now used in over 450 colleges and universities throughout the country, this text meets 
the most exacting scholarly standards in its blending of theory, policy, and institutional 
material while at the same time making monetary economics both fun to learn and fun to 
teach. “Exceptionally valuable because it allows the instructor to shape his , course to 
reflect his special interests and those of his students, and to take account of rapidly 
evolving events in the field.” —Robert Voertman, Grinnell College. “Exceptionally well 
written and comprehensive . . . Its advantage over competing texts is a style that makes 


it enjoyable to read. . . . Highly recommended.”—The Journal Of Finance. 
February $13.95 Teacher's Manual available 


MONEY 
Third and Revised Edition 
Lawrence S. Ritter and William L. Silber 


After two editions and more than fifteen printings, MONEY remains the best written, 
most authoritative, and liveliest guide to the world of monetary policy available to the 
general reader. “Excellent . . . a joy to read. Ritter and Silber have tackled some of the 
most difficult financial problems .”. . With rare skill and without sacrifice of professional 
standards, they have made these issues intelligible.”—Lester V. Chandler, Princeton 
University. “Witty, irreverent, lucid, instructive.”—Financial Analysts Journal. April cloth 
$10.95, paper $4.95 


FOUNDATIONS OF FINANCE 


Portfolio Decisions and Securities Prices 
Eugene F. Fama 


A systematic introduction to the latest tested principles of finance, for student and 
seasoned practitioner alike. $17.50 


INVESTMENT ANALYSIS 
AND SECURITIES MARKETS 


Morris Mendelson and Sidney Robbins 


Both a comprehensive reference book and practical 
guide, this work provides the reader with all the 
tools needed to analyze today’s financial 
environment—fixed-income securities, common ‘ 
stock, option trading, misleading accounting 


practices, and much more. $17°50 BASIC BOOKS INC 


10 EAST 53RD ST, NEW YORK 10022 
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Critical Choices for Americans 


Critical Choices for Americans, a fourteen-volume work on urgent problems 
that face the United States and the world at the beginning of America’s third 
century, will appear through 1976 and into 1977 under the imprint of Lexington 
Books. 


A wide range of subjects is covered including energy, the environment, and 
economics; population, food, and land use; raw materials; criminal justice and the 
law; education; and foreign relations and national defense, A major portion of the 
work concerns ideas about America, extensive analyses of different regions of the 
world, and the quality of life of communities and individuals. 


The 128 contributors include: Mortimer J. Adler, Raymond Aron, Alastair 
Buchan, Wolf von Eckardt, Nathan Glazer, Herman Kahn, Irving Kristol, Charles 
H. Malik, Daniel P. Moynihan, Bess Meyerson, Robert A. Scalapino, Edward 
Teller, and James Q. Wilson. Many other authorities bring to this series the most 
complete prognosis of America’s future and the world’s ever commissioned. 


About the series in general, TIME Magazine said: 


“NEW STARTS FOR AMERICA’S THIRD CENTURY ... What emerges 
from these essays is the sense that in nearly every important field, ideas that 
dominated for half a century or more are giving way. New notions are being 
pursued and older ideas, discarded earlier in the 20th century, are being re- 
examined ... Different though the various views of human nature may be, the 
very use of the term implies that there is something permanent and irreducible 

in man and that his resistance to outside manipulation is a kind of triumph.” 


The books are: 
Volume I Vital Resources. 288pp. $14.95 
Volume II The Americans: 1976. 400pp. $15.95 
Volume III How Others See Us. 144pp. $11.95 
Volume IV Power & Security. 240pp. $12.95 
Volume V Trade, Inflation & Ethics. 320pp. $15.95 
Volume VI Values of Growth. 192pp. $10.95 
Volume VII Qualities of Life. 544pp. $20.95 
Volume VIII Western Europe: The Trials of Partnership. 448pp. $19.95 
Volume IX The Soviet Empire: Expansion & Detente. 480pp. $19.95 
Volume X The Middle East: Oil, Conflict & Hope. 544pp. $22.95 
Volume XI Africa: From Mystery to Maze. 480pp. $19.95 
Volume XII China & Japan: A New Balance of Power. 352pp. $16.95 
Volume XIII Southern Asia: The Politics of Poverty & Peace. 
384pp. $16.95 
Volume XIV Latin America: Struggle for Progress. 224pp. $13.95 


Special Series Price—$200.00 


For additional information, please contact: 
Lexington Books, 125 Spring Street, Lexington, Massachusetts 02173, 
or call (617) 862-6650 or (212) 924-6460. 


A Raytheon Compeny 
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KUWAIT UNIVERSITY 


ACADEMIC POSTS 
AVAILABLE FOR 1977/78 


IN THE DEPARTMENT OF CONTACT the Kuwait Embassy 
ECONOMICS: Economic Theory, Cultural Division for further in- 
Economic History. ` formation and application forms: ` 
4340 Connecticut Ave. N.W., 
QUALIFICATIONS: Suite 500 
¢ Must hold Ph.D. degree or its Washington, D.C. 20008 
equivalent in the respective Tel. 202-244-4709 
specialization. 


¢ Must currently hold academic If outside the United States, please 
post in an accredited University contact your nearest Kuwait 
or research center. Embassy. . 


A PRESCRIPTION FOR MONETARY POLICY: 
Proceedings from a Seminar Series 
at the Federal Reserve Bank of Minneapolis 


Papers from a series of seminars on monetary policy conducted during the 
latter half of 1975 by the Minneapolis Bank’s research department. 


CONTENTS 


Stabilization Policy: A Framework for Analysis Arthur J. Rolnick 


The Policy Procedure of the FOMC: A Critique John H. Kareken and 
Preston J. Miller 


On Macroeconomic Theories and Models Preston J. Miller 


The Rational Expectations Challenge to Policy Preston J. Miller, 
Activism Clarence W. Nelson, and 
Thomas M. Supel 


Testing for Neutrality and Rationality Thomas J. Sargent 


Microeconomic Theories of Macroeconomic Neil Wallace 
Phenomena and Their Implications for 
Monetary Policy 


Single Copies Available, subject to limited supply, from: The Office of Public Information — WCH 
Federal Reserve Bank of Minneapolis 
Minneapolis, Minnesota 55480 
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Jos Openings For Economists 


Available only to AEA members and institutions that agree to list their openings. 


Annual Subscription Rates 


U.S.A., Canada, and Mexico (first class): $12.00, regular AEA members and institutions 
$ 6.00, junior members of AEA 
$18.00, regular AEA members and institutions 


$12.00, junior members of AEA 


All other countries (air mail): 


Please begin my issues with: 
O February C] April 


Name 


O June 


O August 


L] October O December 





First 


Address 


Middle Last 








City State/Country 


Check one: 





Zip/PostalCode 


C | am a member of the American Economic Association. 
CL] | would like to become à member. My application and payment are enclosed. 
O (For institutions) We agree to list our vacancies in JOE, 


Send payment (U.S. currency only) to: 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 





New Economics Books from Texas A&M 


REGULATING COMPETITION IN OIL 
Government Intervention in the U.S. 
Refining Industry, 1948-1975 

By E. AnrHony Copp 
The full cost of the failing energy policies of 
this nation can be measured by our vul- 
nerability to the dictates of foreign oil- 
producing countries. 

Mr. Copp shows how federal and state 
governments have influenced refining in- 
dustry structure; demonstrates how federal 
policies have resulted in unacceptably high 
costs and have undermined long-term 
energy goals; discusses the implications of 
OPEC’s rise to world economic power; and 
outlines ideas for a new national energy pol- 
icy. 280 pp. $14.50 


St 


Ñ 
n 


(( 


GOVERNMENTAL CONTROLS AND 
THE FREE MARKET: The U.S. Economy 
in the 1970's 

Edited by Svetozar PEJOVICH 
Governmental interference in the market 
has grown significantly in the past thirty 
years, and the free enterprise system now 
faces a serious crisis. 

The contributors to this book, all recog- 
nized scholars in their fields, are concerned 
with dangers to the social institutions of the 
free enterprise system — private property; 
profit incentives; and social interaction 
guided by principles of self-responsibility, 
self-determination, self-interest, and 
open-market competition. 225 pp. $12.50 


TEXAS A&M UNIVERSITY PRESS Drawer C, College Station, Texas 77843. 
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ECONOMETRIC RESEARCH 
IN EUROPEAN 
‘CENTRAL BANKS 


Edited by 

F. MASERA 

A. FAZIO 

T. PADOA-SCHIOPPA 










This volume contains the proceedings of the seminar ““Econo- 
metric Models and their Use in Charting Monetary Policy,” 
organized by the Bank of Italy in 1974. 


The Opening Address is delivered by GUIDO CARLI and the 
Opening Lecture by PROF. JOHN HICKS. 


Included are papers presented by representatives of European 
central banks and international organizations. 












Papers presented by: 


N. Blomgren-Hansen M. M. G. Fase F. Masera L. A. Rojo 

H. Bockelmann A. Fazio T. Padoa-Schioppa K. Shigehara 

C. F. Caligiuri P. Gnes J. Perez B. Sitzia 

C. Caranza C. Goodhart R. Pinçon N. Thygesen 

C. Chiesa H. Hoffman D. Proske M. Townsend 

F. Cotula C. Hudec P. Ranuzzi M. VanNieuwkerk 
J-H. David W. Jahnke G. M. Rey G. Vergili 


D. Dimitrijevic S. Lo Faso A. Roe F. Vicarelli 












Copies available from: 


Banca d'italia 
Servizio Studi Biblioteca 
Via Nazionale 91 
ROME-ITALY 
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PUBLICATIONS 














The International Labor Organization (ILO) was created under the Treaty of 
Versailles in 1919, and became in 1946 the first specialized agency associateo 
with the United Nations. The ILO is unique among world organizations in that 
workers' and employers’ representatives have an equal voice with those of 
governments of its 132 member countries. 

The publications of the I.L.O. provide a unique source of information in a variety 
of fields as well as labor and social affairs. 










1976 YEAR BOOK | 
OF LABOR 
STATISTICS 


ANNUAIRE DES Presents a summary of the principal 
swansnaus 1976 labor statistics in some 190 countries 
or territories. (Whenever possible, 
data are provided for the past ten 
years.) The Yearbook provides the 
background information essential to 
a proper understanding of trends and 
developments in labor and related 
matters influencing all aspects cf 
modern society in such areas as: 


e total and economically active population employment e unem- 
ployment œ hours of work œ labor productivity e wages e in- 
dustrial accidents industrial disputes œ consumer prices (includ- 
ing general indices for food, fuel, light, clothing and rent). 


Tables of up-to-date statistics make it an indispensable source of 
reference and a research aid for business, industry, libraries, uni- 
versities and government. Texts, table headings and notes are given 
in English, French and Spanish. $37.95 


eam PONEIS BULLETIN OF 
ee LABOR STATISTICS 


ulletin 


bulletin l 
des State ail Complements the annual data given 







DU TRAVAIL 














































a in the Yearbook of Labor Statistics. 
‘holetfadisticas 1 The Bulletin is published quarterly, 
del trabajo & with 8 supplements. 






Single copy $ 5.95. Yearly, $17.95 










COMBINATION ORDER 
OF YEARBOOK & BULLETIN 

Both tor $44.75 
INTERNATIONAL LABOR OFFICE 


Suite 330 E, 1750 New York Avenue, N.W. 
Washington, D.C. 20006 « (202) 634-6335 















Free Catalog on request. 
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AMERICAN ECONOMIC ASSOCIATION 


ANNUAL MEMBERSHIP RATES 


Membership includes: 

=a subscription to both The American Economic Review (quarterly) plus Papers and Proceedings 
and the Journal of Economic Literature (quarterly) 

è Regular member with rank of assistant professor or lower or annual income of $12,000 or less 


è Junior member (available to registered students for three years only; certification and: payment 
must be submitted yearly). Student status must be certified by your major professor or school 
registrar 


In countries other than USA add $3.70 to cover postage. 


è Family member (second membership without publications; two or more living at same address) 





Please begin my issues for 1977 with: 
March O June O September O December 


Oo 
(Includes Papers and Proceedings) 


Name in full 
First 


Address 


City State/Country Zip/Post Code 


Endorsed by (AEA member) 
Below for Junior Members Only 
| certify that the person named above is enrolled as a student at 





Authorized Signature 


Please send with payment to: American Economic Association 
1313 21st Avenue South 
Nashville, Tennessee 37212 


Dues payable tn U.S, currency only. 





Please mention Tue American Economic Review When Writing to Advertisers 


vii 


VOLUME XI—1969 
VOLUME XII—1970 & VOLUME XIII—1971 


INDEX OF ECONOMIC ARTICLES 


Prepared under the auspices of 


THE JOURNAL OF ECONOMIC LITERATURE 
of the 
AMERICAN ECONOMIC ASSOCIATION 
now available at 
$35.00 


Special discount of 30% given to members of the American Economic Associa- 
tion. The Index lists, both by subject and author, articles in 220 major economic 
journais and in collective volumes published during 1969, 1970, and 1971. It 
also lists articles or testimony from selected congressional committee hearings 
or prints (i.e. government documents). Most of these features cannot be found 
in any other single reference source. 


These are a continuation of earlier volumes, |-X (1886-1968), in scope and 
content, and are still available at $7.50 per volume. Volume XIV (1972) is 
scheduled for publication by the end of the year. 


(clip and mail) 


Richard D. Irwin, Inc. 
Homewood, Illinois 60430 


Please ship the following A.E.A. INDEX volumes @ $35.00 per copy, A.E.A. 
members may deduct special discount of 30%: 


C] Vol. XII (published) [C] Vol. XIII (published) 
[| Vol. XI (published) C] Vol. XIV (Dec. 1976) 
Name 


Address 


Gij a a EEEE) -| 1- A EA 2) 


Check or money order must accompany order. Please add applicable taxes. 
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GUIDE TO 
| GRADUATE STUDY 


IN ECONOMICS 
AND 


AGRICULTURAL 
ECONOMICS 


UNITED STATES OF AMERICA 
AND CARADA 


THIRD EDITION 


Designed to provide students antic- 
ipating graduate study in econom- 
ics and agricultural economics, 
and their advisors, with information 
on available graduate training 
programs. 


Includes descriptions of 236 grad- 
uate programs, supplemented by 
comparative data and information 
for prospective students, domestic 
and foreign. 


Published by the Economics Insti- 
tute under the auspices of the 
American Economic Association, 
and the American Agricultural 
Economics Association. 


Guide to Graduate 
Study in Economics 
and Agricultural 
Economics 

in the United States 
of America 

and Canada 


THIRD EDITION 


Distributed by: 

RICHARD D. IRWIN INC., 
1818 Ridge Road, 
Homewood, Illinois 60430 


PRICE: $7.50 per copy 





Fourth Edition will be published Spring, 1977. 
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INTERNATIONAL STUDENTS ¢ GRADUATE ADVISORS 
ADMISSIONS OFFICERS * SPONSORING AGENCIES 


THE ECONOMICS INSTITUTE 


for international graduate students and professionals in 
economics and business 


MAKES A DIFFERENCE 
providing specialized transitional and short-term training opportunities . 


COMPREHENSIVE SUMMER PROGRAM 
with intensive course work in 


E English E Mathematics 
W Statistics E Economic Theory 
and 
e Lecture and Seminar Programs on the U.S. Economy, 


Business and Management, Computer Fundamentals, 
Agricultural Economics, and Economic Development 


e Field Trips, Orientation and Intercultural Activities 


e Graduation Certificate, Transcript, and Accredited 
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The Monetarist Controversy or, Should We 
Forsake Stabilization Policies? 


By Franco MODIGLIANI* 


In recent years and especially since the onset 
of the current depression, the economics profes- 
sion and the lay public have heard a great deal 
about the sharp conflict between ‘‘monetarists 
and Keynesians’’ or between ‘‘monetarists and 
fiscalists.’’ The difference between the two 
‘‘schools”’ is generally held to center on whether 
the money supply or fiscal variables are the 
major determinants of aggregate economic ac- 
tivity, and hence the most appropriate tool of 
stabilization policies. 

My central theme is that this view is quite far 
from the truth, and that the issues involved are of 
far greater practical import. There are in reality 
no serious analytical disagreements between 
leading monetarists and leading nonmonetarists. 
Milton Friedman was once quoted as saying, 
‘We are all Keynesians, now,” and I am quite 
prepared to reciprocate that ‘‘we are all mone- 
tarists’’—if by monetarism is meant assigning to 
the stock of money a major role in determining 
output and prices. Indeed, the list of those who 
have long been monetarists in this sense is quite 
extensive, including among other John May- 
nard Keynes as well as myself, as is attested by 
my 1944 and 1963 articles. 

In reality the distinguishing feature of the 
monetarist school and the real issues of disagree- 
ment with nonmonetarists is not monetarism, but 
rather the role that should probably be assigned 


*Presidential address delivered at the eighty-ninth meet- 
ing of the American Economic Association, Atlantic City, 
New Jersey, September 17, 1976. The list of those to whom I 
am indebted for contributing to shape the ideas expressed 
above is much too large to be included in this footnote. I do 
wish, however, to single out two lifetime collaborators to 
whom my debt is especially large, Albert Ando and Charles 
Holt. I also wish to express my thanks to Richard Cohn, 
Rudiger Dornbusch, and Benjamin Friedman for their 
valuable criticism of earlier drafts, and to David Modest for 
carrying out the simulations and other computations 
mentioned in the text. 


to stabilization policies. Nonmonetarists accept 
what I regard to be the fundamental practical 
message of The General Theory: that a private 
enterprise economy using an intangible money 
needs to be stabilized, can be stabilized, and 
therefore should be stabilized by appropriate 
monetary and fiscal policies. Monetarists by 
contrast take the view that there is no serious 
need to stabilize the ecqnomy; that even if there 
were a need, it could not be done, for stabiliza- 
tion policies would be more likely to increase 
than to decrease instability; and, at least some 
monetarists would, I believe, go so far as to hold 


‘that, even in the unlikely event that stabilization 


policies could on balance prove beneficial, the 
government should not be trusted with the neces- 
sary power. 

What has led me to address this controversy 
is the recent spread of monetarism, both in a 
simplistic, superficial form and in the form of 
growing influence on the practical conduct of 
economic policy, which influence, I shall argue 
presently, has played at least some role in the 
economic upheavals of the last three years. 

In what follows then, I propose first to review 
the main arguments bearing on the need for 
stabilization policies, that is, on the likely extent 
of instability in the absence of such policies, and 
then to examine the issue of the supposed desta- 
bilizing effect of pursuing stabilization policies. 
My main concern will be with instability gener- 
ated by the traditional type of disturbances—de- 
mang shocks. But before I am through, I will 
give some consideration to the difficult problems 
raised by the newer type of disturbance—-supply 
shocks. 


I. The Keynesian Case for Stabilization Policies. 


A. The General Theory 
Keynes’ novel conclusion about the need for 
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stabilization policies, as was brought out by the 
early interpreters of The General Theory (for 
example, John Hicks, the author, 1944), re- 
sulted from the interaction of a basic contribu- 
tion to traditional monetary theory—liquidity 
preference—and an unorthodox hypothesis 
about the working of the labor market—com- 
plete downward rigidity of wages. 

Because of liquidity preference, a change in 
aggregate demand, which may be broadly de- 
fined as any event that results in a change in the 
market clearing or equilibrium rate of interest, 
will produce a correspording change in the real 
demand for money or velocity of circulation, and 
hence in the real stock cf money needed at full 
employment. As long ‘as wages are perfectly 
flexible, even with a constant nominal supply, 
full employment could and would be maintained 
by a change of wages and prices as needed to 
produce the required change in the real money 
supply—though even in this case, stability of the 
price level would require a countercyclical mon- 
etary policy. But, under the Keynesian wage 
assumption the classical adjustment through 
prices can occur only in the case of an increased 
demand. In the case of a decline, instead, wage 
rigidity prevents the necessary increase in the 
. real money supply and the concomitant required 
fall in interest rates. Hence, if the nominal 
money supply is constant, the initial equilibrium 
must give way to a new stable one, characterized 
by lower output and by an involuntary reduction 
in employment, so labeled because it does not 
result from a shift in notional demand and supply 
schedules in terms of real wages, but only from 
an insufficient real money supply. The nature of 
this equilibrium is elegantly captured by the 
Hicksian J/S-LM paradigm, which to our gener- 
ation of economists has become almost as fa- 
miliar as the demand-supply paradigm was to 
earlier ones. 

This analysis implied that a fixed money sup- 
ply far from insuring approximate stability of 
prices and output, as held by the traditional 
view, would result in a rather unstable economy, 
alternating between periods of protracted unem- 
ployment and stagnation, and bursts of inflation. 
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The extent of downward instability would de- 
gend in part on the size of the exogenous shocks 
to demand and in part on the strength of what 
may be called the Hicksian mechanism. By this 
I mean the extent to which a shift in ZS, through 
its interaction with LM, results in some decline 
in interest rates and thus in a change in income 
which is smaller than the original shift. The sta- 
tilizing power of this mechanism is controlled 
ty various parameters of the system. In par- 
ticular, the economy will be more unstable 
the greater the interest elasticity of demand for 
money, and the smaller the intérest responsive- 
ness of aggregate demand. Finally, a large 
multiplier is also destabilizing in that it implies 
a larger shift in JS for a given shock. 

However, the instability could be readily 
counteracted by appropriate stabilization poli- 
cies. Monetary policy could change the nominal 
supply of money so as to accommodate the 
change in real demand resulting from shocks in 
aggregate demand. Fiscal policy, through ex- 
penditure and taxes, could offset these shocks, 
making full employment consistent with the 
initial nominal money stock. In general, both 
monetary and fiscal policies could be used in 
combination. But because of a perceived uncer- 
tainty in the response of demand to changes in 
interest rates, and because changes in interest 
rates through monetary policy could meet diffi- 
culties and substantial delays related to expec- 
tations (so-called liquidity traps), fiscal policy 
was regarded as having some advantages. 


B. The Early Keynesians 

The early disciples of the new Keynesian 
gospel, still haunted by memories of the Great 
Depression, frequently tended to outdo Keynes’ 
pessimism about potential instability. Concern 
with liquidity traps fostered the view that the de- 
mand for money was highly interest elastic; 
failure to distinguish between the short- and 
long-run marginal propensity to save led to over- 
estimating the long-run saving rate, thereby 
fostering concern with stagnation, and to under- 
estimating the short-run propensity, thereby 
exaggerating the short-run multiplier. Interest 
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rates were supposed to affect, at best, the de- 
mand for long-lived fixed investments, and the 
interest elasticity was deemed to be low. Thus, 
shocks were believed to produce a large re- 
sponse. Finally, investment demand was seen as 
capriciously controlled by ‘‘animal spirits,” 
thus providing an important source of shocks. 
All this justified calling for very active stabiliza- 
tion policies. Furthermore, since the very 
circumstances which produce a large response to 
demand shocks also produce a large response to 
fiscal and a small response to monetary actions, 
there was a tendency to focus on fiscal policy as 
the main tool to keep the economy at near full 
employment. 


C. The Phillips Curve 

In the two decades following The General 
Theory, there were a number of developments of 
the Keynesian system including dynamization of 
the model, the stress on taxes versus expendi- 
tures and the balanced budget multiplier, and the 
first attempts at estimating the critical param- 
eters through econometric techniques and mod- 
els. But for present purposes, the most important 
one was the uncovering of a ‘‘stable’’ statistical 
relation between the rate of change of wages and 
the rate of unemployment, which has since come 
to be known as the Phillips curve. This relation, 
and its generalization by Richard Lipsey to allow 
for the effect of recent inflation, won wide ac- 
ceptance even before an analytical underpinning 
could be provided for it, in part because it could 
account for the ‘‘puzzling’’ experience of 1954 
and 1958, when wages kept rising despite the 
substantial rise in unemployment. It also served 
to dispose of the rather sterile ‘‘cost push’’— 
*“‘demand pull’’ controversy. 

In the following years, a good deal of attention 
went into developing theoretical foundations for 
the Phillips curve, in particular along the lines of 
search models (for example, Edmund Phelps et 
al.). This approach served to shed a new light on 
the nature of unemployment by tracing it in the 
first place to labor turnover and search time 
rather than to lack of jobs as such: in a sense 
unemployment is all frictional—at least in de- 
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veloped countries. At the same time it clarified 
how the availability of more jobs tends to reduce 
unemployment by increasing vacancies and thus 
reducing search time. 

Acceptance of the Phillips curve relation 
implied some significant changes in the Keynes- 
ian framework which partly escaped notice until 
the subsequent monetarists’ attacks. Since the 
rate of change of wages decreased smoothly with 
the rate of unemployment, there was no longer a 
unique Full Employment but rather a whole 
family of possible equilibrium rates, each asso- 
ciated with a different rate of inflation (and re- 
quiring, presumably, a different long-run 
growth of money). It also impaired the notion of 
a stable underemployment equilibrium. A fall in 
demand could still cause an initial rise in unem- 
ployment but this rise, by reducing the growth of 
wages, would eventually raise the real money 
supply, tending to return unemployment to the 
equilibrium rate consistent with the given long- 
run growth of money. 

But at the practical level it did not lessen the 
case for counteracting lasting demand distur- 
bances through stabilization policies rather than 
by relying on the slow process of wage adjust- 
ment to do the job, at the cost of protracted un- 
employment and instability of prices. Indeed, 
the realm of stabilization policies appeared to ex- 
pand in the sense that the stabilization authority 
had the power of choosing the unemployment 
rate around which employment was to be sta- 
bilized, though it then had to accept the asso- 
ciated inflation. Finally, the dependence of wage 
changes also on past inflation forced recognition 
of a distinction between the short- and the long- 
run Phillips curve, the latter exhibiting the long- 
run equilibrium rate of inflation implied by a 
maintained unemployment rate. The fact that the 
long-run tradeoff between unemployment and 
inflation was necessarily less favorable than the 
short-run one, opened up new vistas of ‘‘enjoy- 
it-now, pay-later’’ policies, and even resulted in 
an entertaining literature on the political busi- 
ness cycle and how to stay in the saddle by riding 
the Phillips curve (see for example, Ray Fair, 
William Nordhaus). 


II. The Monetarists’ Attack 


A. The Stabilizing Power of the 
Hicksian Mechanism 


The monetarists’ attack on Keynesianism was 
directed from the very beginning not at the 
Keynesian framework as such, but at whether it 
really implied a need for stabilization. It rested 
on a radically different empirical assessment of 
the value of the parameters controlling the sta- 
bilizing power of the Hicksian mechanism and of 
the magnitude and duration of response to 
shocks, given a stable meney supply. And this 
different assessment in turn was felt to justify a 
radical downgrading of the practical relevance 
of the Keynesian framework as distinguished 
from its analytical validity. 

Liquidity preference was a fine contribution 
to monetary theory but in practice the respon- 
siveness of the demand for money, and hence of 
velocity, to interest rates, far from being unman- 
ageably large, was so small that according to a 
well-known paper by Milton Friedman (1969), 
it could not even be detected empirically. On the 
other hand, the effect of interest rates on aggre- 
gate demand was large and by no means limited 
to the traditional fixed investments but quite 
pervasive. The difficulty of detecting it empir- 
ically resulted from focusing on a narrow range 
of measured market rates and from the fact that 
while the aggregate could be counted on to re- 
spond, the response of individual components 
might not be stable. Finally, Friedman’s cele- 
brated contribution to the theory of the consump- 
tion function (1957) (and my own work on the 
life cycle hypothesis with Richard Brumberg and 
others, reviewed by the author, 1975) implied a 
very high short-run marginal propensity to save 
in response to transient disturbances to income 
and hence a small short-run multiplier. 

All this justified the conclusion that (i) though 
demand shocks might qualitatively work along 
the lines described by Keynes, quantitatively the 
Hicks mechanism is so strong that their impact 
would be small and transient, provided the 
stock of money was kept on a steady growth 
path; (ii) fiscal policy actions, like other demand 
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shocks, would have minor and transitory effects 
on demand, while changes in money would 
produce large and permanent effects on money 
income; and, therefore, (iii) the observed in- 
stability of the economy, which was anyway 
proving moderate as the postwar period un- 
folded, was most likely the result of the unstable 
growth of money, be it due to misguided en- 
deavors to stabilize income or to the pursuit of 
other targets, which were either irrelevant or, in 
the case of balance of payments goals, should 
have been made irrelevant by abandoning fixed 
exchanges. 


B. The Demise of Wage Rigidity and the 
Vertical Phillips Curve 

But the most serious challenge came in 
Friedman’s 1968 Presidential Address, building 
on ideas independently put forth also by Phelps 
(1968). Its basic message was that, despite ap- 
pearances, wages were in reality perfectly flex- 
ible and there was accordingly no involuntary 
unemployment. The evidence to the contrary, 
including the Phillips curve, was but a statistical 
illusion resulting from failure to differentiate be- 
tween price changes and unexpected price 
changes. 

Friedman starts out by reviving the Keynesian 
notion that, at any point of time, there exists a 
unique full-employment rate which he labels the 
‘‘natural rate.” An unanticipated fall in demand 
in Friedman’s competitive world leads firms to 
reduce prices and also output and employment 
along the short-run marginal cost curve—unless 
the nominal wage declines together with prices. 
But workers, failing to judge correctly the cur- 
rent and prospective fall in prices, misinterpret 
the reduction of nominal wages as a cut in real 
wages. Hence, assuming a positively sloped 
supply function, they reduce the supply of labor. 
As a result, the effective real wage rises to the 
point where the resulting decline in the demand 
for labor matches the reduced supply. Thus, out- 
put falls not because of the decline in demand, 
but because of the entirely voluntary reduction in 
the supply of labor, in response to erroneous 
perceptions. Furthermore, the fall in employ- 
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ment can only be temporary, as expectations 
must soon catch up with the facts, at Jeast in the 
absence of new shocks. The very same mech- 
anism works in the case of an increase in de- 
mand, so that the responsiveness of wages and 
prices is the same on either side of the natural 
rate. 

The upshot is that Friedman’s model also 
implies a Phillips-type relation between infla- 
tion, employment or unemployment, and past 
inflation, —provided the latter variable is inter- 
preted as a reasonable proxy for expected infla- 
tion. But it turns the standard explanation on its 
head: instead of (excess) employment causing 
inflation, it is (the unexpected component of) 
the rate of inflation that causes excess 
employment. 

One very basic implication of Friedman’s 
model is that the coefficient of price expectations 
should be precisely unity. This specification 
implies that whatever the shape of the short-run 
Phillips curve—a shape determined by the rela- 
tion between expected and actual price changes, 
and by the elasticity of labor supply with respect 
to the perceived real wage—the long-run curve 
must be vertical. 

Friedman’s novel twist provided a fresh prop 
for the claim that stabilization policies are not 
really needed, for, with wages flexible, except 
possibly for transient distortions, the Hicksian 
mechanism receives powerful reinforcement 


from changes in the real money supply. Simi-. 


larly, the fact that full employment was a razor 
edge provided new support for the claim that 
stabilization policies were bound to prove de- 
stabilizing. 


C. The Macro Rational Expectations Revolution 

But the death blow to the already badly bat- 
tered Keynesian position was to come only 
shortly thereafter by incorporating into Fried- 
man’s model the so-called rational expectation 
hypothesis, or REH. Put very roughly, this hy- 
pothesis, originally due to John Muth, states that 
rational economic agents will endeavor to form 
expectations of relevant future variables by 
making the most efficient use of all information 
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provided by past history. It is a fundamental and 
fruitful contribution that has already found many 
important applications, for example, in connec- 
tion with speculative markets, and as a basis for 
some thoughtful criticism by Robert Lucas 
(1976) of certain features of econometric mod- 
els. What I am concerned with here is only its 
application to macro-economics, or MREH, 
associated with such authors as Lucas (1972), 
Thomas Sargent (1976), and Sargent and Neil 
Wallace (1976). 

The basic ingredient of MREH is the postulate 
that the workers of Friedman’s model hold ratio- 
nal expectations, which turns out to have a num- 
ber of remarkable implications: (i) errors of 
price expectations, which are the only source of 
departure from the natural state, cannot be 
avaided but they can only be short-lived and 
random. In particular, there cannot be persistent 
unemployment above the natural rate for this 
would imply high serial correlation between the 
successive errors of expectation, which is incon- 
sistent with rational expectations; (ii) any at- 
tempts to stabilize the economy by means of 
stated monetary or fiscal rules are bound to be 
totally ineffective because their effect will be 
fully discounted in rational expectations; (iii) - 
nor can the government successfully pursue ad 
hoc measures to offset shocks. The private sec- 
tor is already taking care of any anticipated 
shock; therefore government policy could con- 
ceivably help only if the government informa- 
tion was better than that of the public, which is 
impossible, by the very definition of rational 
expectations. Under these conditions, ad hoc 
stabilization policies are most likely to produce 
instead further destabilizing shocks. 

These are clearly remarkable conclusions, and 


` a major rediscovery—for it had all been said 40 


years ago by Keynes in a well-known passage of 
The General Theory: 


If, indeed, labour were always in a posi- 
tion to take action (and were to do so), 
whenever there was less than full employ- 
ment, to reduce its money demands by 
concerted action to whatever point was 
required to make money so abundant rela- 
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tively to the wage-unit that the rate of 
interest would fall to a level compatible 
with full employment, we should, in ef- 
fect, have monetary management by the 
Trade Unions, aimed at full employment, 
instead of by the banking systems. 


[p. 267] 


The only novelty is that MREH replaces Keynes’ 
opening ‘‘if’’ with a ‘‘since.”’ 

If one accepts this little amendment, the case 
against stabilization policies is complete. The 
economy is inherently pretty stable—except 
possibly for the effect of government messing 
around. And to the extent that there is a small 
residual instability, it is beyond the power of 
human beings, let alone the government, to 
alleviate it. 


III. How Valid Is the Monetarist Case? 


A. The Monetarist Model of Wage 
Price Behavior 

In setting out the counterattack it is convenient 
to start with the monetarists’ model of price and 
wage behavior. Here one must distinguish be- 
tween the model as such and a specific implica- 
tion of that model, namely that the long-run 
Phillips curve is vertical, or, in substance, that, 
in the long run, money is neutral. That conclu- 
sion, by now, does not meet serious objection 
from nonmonetarists, at least as a first 
approximation. 

But the proposition that other things equal, 
and given time enough, the economy will even- 
tually adjust to any indefinitely maintained stock 
of money, or nth derivative thereof, can be de- 
rived from a variety of models and, in any event, 
is of very little practical relevance, as I will argue 
below. What is unacceptable, because incon- 
sistent with both micro and macro evidence, is 
the specific monetarist model set out above and 
its implication that all unemployment is a volun- 
tary, fleeting response to transitory mis- 
perceptions. 

One may usefully begin with a criticism of the 
Macro Rational Expectations model and why 
Keynes’ ‘‘if’’ should not be replaced by 
“since.” At the logical level, Benjamin Fried- 
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man has called attention to the omission from 
MREH of an explicit learning model, and has 
suggested that, as a result, it can only be inter- 
preted as a description not of short-run but of 
long-run equilibrium in which no agent would 
wish to recontract. But then the implications of 
MREH are clearly far from startling, and their 
policy relevance is almost nil. At the institu- 
tional level, Stanley Fischer has shown that the 
mere recognition of long-term contracts is suf- 
ficient to generate wage rigidity and a substantial 
scope for stabilization policies. But the most 
glaring flaw of MREH is its inconsistency with 
the evidence: if it were valid, deviations of un- 
employment from the natural rate would be 
small and transitory—in which case The Gen- 
eral Theory would not have been written and 
neither would this paper. Sargent (1976) has 
attempted to remedy this fatal flaw by hypothe- 
sizing that the persistent and large fluctuations 
in unemployment reflect merely corresponding 
swings in the natural rate itself. In other words, 
what happened to the United States in the 1930’s 
was a severe attack of contagious laziness! I can 
only say -that, despite Sargent’s ingenuity, 
neither I nor, I expect, most others at least of 
the nonmonetarists’ persuasion are quite ready 
yet to turn over the field of economic fluctua- 
tions to the social psychologist! 

Equally serious objections apply to Fried- 
man’s modeling of the commodity market as a 
perfectly competitive one—so that the real wage 
rate is continuously equated to the short-run 
marginal product of labor—and to his treatment 
of labor as a homogenous commodity traded in 
an auction market, so that, at the going wage, 
there never is any excess demand by firms or 
excess supply by workers. The inadequacies of 
this model as a useful formalization of present 
day Western economies are so numerous that 
only a few of the major ones can be mentioned 
here. 

Friedman’s view of. unemployment as a vol- 
untary reduction in labor supply could at best 
provide an explanation of variations in labor 
force—and then only under the questionable 
assumption that the supply function has a sig- 
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nificantly positive slope—but cannot readily 
account for changes in unemployment. Further- 
more, it cannot be reconciled with the well- 
known fact that rising unemployment is 
accompanied by a fall, not by a rise in quits, nor 
with the role played by temporary layoffs to 
which Martin Feldstein has recently called 
attention. Again, his competitive model of 
the commodity market, accepted also in The 
General Theory, implies that changes in real 
wages, adjusted for long-run productivity trend, 
should be significantly negatively correlated 
with cyclical changes in employment and output 
and with changes in money wages. But as early 
as 1938, John Dunlop showed that this conclu- 
sion was rejected by some eighty years of British 
experience and his results have received some 
support in more recent tests of Ronald Bodkin 
for the United States and Canada. Similar tests 
of my own, using quarterly data, provide strik- 
ing confirmation that for the last two decades 
from the end of the Korean War until 1973, the 
association of trend adjusted real compensa- 
tions of the private nonfarm sector with either 
employment or the change in nominal compen- 
sation is prevailingly positive and very signifi- 
cantly so. 

This evidence can, instead, be accounted for 
by the oligopolistic pricing model—according 
to which price is determined by long-run mini- 


1Thus, in a logarithmic regression of private nonfarm 
hourly compensation deflated by the private nonfarm 
deflator on output per man-hour, time, and private nonfarm 
employment, after correcting for first-order serial correla- 
tion, the latter variable has a coefficient of .17 and a t-ratio 
of 5. Similar though less significant results were found for 
manufacturing. If employment is replaced by the change in 
nominal compensation, its coefficient is .40 with a 7-ratio of 
6.5. Finally, if the change in compensation is replaced by 
the change in price, despite the negative bias from error 
of measurement of price, the coefficient of this variable is 
only —.09 with an entirely insignificant s-ratio of .7. The 
period after 1973 has been omitted from the tests as irrelevant 
for our purposes, since the inflation was driven primarily by 
an exogenous price shock rather than by excess demand. Asa 
result of the shock, prices, and to some extent wages, rose 
rapidly while employment and real wages fell, Thus, the 
addition of the last two years tends to increase spuriously the 
positive association between real wages and employment, 
and to decrease that between real wages and the change in 
nominal wages or prices. 
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mum average cost up to a mark-up reflecting 
entry-preventing considerations (see the author, 
1958)—coupled with some lags in the adjust- 
ment of prices to costs. This model implies that 
firms respond to a change in demand by endeav- 
oring to adjust output and employment, without 
significant changes in prices relative to wages; 
and the resulting changes in available jobs have 
their initial impact not on wages but rather on 
unemployment by way of layoffs and recalls and 
through changes in the level of vacancies, and 
hence on the length of average search time. 
If, in the process, vacancies rise above a criti- 
cal level, or ‘‘natural rate,” firms will endeavor 
to reduce them by outbidding each other, thereby 
raising the rate of change of wages. Thus, as 
long as jobs and vacancies remain above, and 
unemployment remains below, some critical 
level which might be labeled the ‘‘noninflation- 
ary rate” (see the author and Lucas Papademos, 
1975), wages and prices will tend to accelerate. 
If, en the other hand, jobs fall below, and unem- 
ployment rises above, the noninflationary rate, 
firms finding that vacancies are less than optimal 
-~in the limit the unemployed queuing outside 
the gate will fill them instantly——will have an 
incentive to reduce their relative wage offer. But 
in this case, in which too much labor is looking 
for too few jobs, the trend toward a sustained 
decline in the rate of growth of wages is likely 
to be even weaker than the corresponding accel- 
eration when too many jobs are bidding for too 
few people. The main reason is the nonhomo- 
geneity of labor. By far the largest and more 
valuable source of labor supply to a firm consists 
of chose already employed who are not readily 
interchangeable with the unemployed and, in 
contrast with them, are concerned with protec- 
ting their earnings and not with reestablishing 
full employment. For these reasons, and because 
the first to quit are likely to be the best workers, a 
reduction of the labor force can, within limits, be 
accomplished more economically, not by re- 
duzing wages to generate enough quits, but by 
firing or, when possible, by layoffs which insure 
access to a trained labor force when demand 
recovers. More generally, the inducement to 


reduce relative wages to eliminate the excess 
supply is moderated by the effect that such a 
reduction would have on quits and costly turn- 
over, even when the resulting vacancies can be 
readily filled from the ranks of the unemployed. 
Equally relevant are the consequences in terms 
of loss of morale and good will, in part for rea- 
sons which have been elaborated by the literature 
on implicit contracts (see Robert Gordon). 
Thus, while there will be some tendency for the 
rate of change of wages to fall, the more so the 
larger the unemployment—at least in an eco- 
nomy like the United States where there are no 
overpowering centralized unions—that ten- 
dency is severely damped. 

And whether, given an unemployment rate 
significantly and persistently above the noninfla- 
tionary level, the rate of change of wages would, 
eventually, tend to turn negative and decline 
without bound or whether it would tend to an 
asymptote is a question that I doubt the empirical 
evidence will ever answer. The one experiment 
we have had—the Great Depression—suggests 
the answer is negative, and while I admit that, 
for a variety of reasons, that evidence is mud- 
died, I hope that we will never have the oppor- 
tunity for a second, clean experiment. 

In any event, what is really important for 
practical purposes is not the long-run equilib- 
rium relation as such, but the speed with which it 
is approached. Both the model sketched out and 
the empirical evidence suggest that the process 
of acceleration or deceleration of wages when 
unemployment differs from the noninflationary 
rate will have more neariy the character of a 
crawl than of a gallop. It will suffice to recall in 
this connection that there was excess demand 
pressure in the United States az least from 1965 
to mid- 1970, and during that period the growth 
of inflation was from some 1.5 to only about 5.5 
percent per year. And the response to the excess 
supply pressure from mid-1970 to early 1973, 
and from late 1974 to date was equally sluggish. 


B. The Power of Self-Stabilizing Mechanisms: 
The Evidence from Econometric Models 
There remains to consider the monetarists’ 
initial criticism of Keynesianism, to wit, that 
even without high wage flexibility, the system’s 
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response to demand shocks is small and short- 
lived, thanks to the power of the Hicksian mech- 
nism. Here it must be acknowledged that every 
one of the monetarists’ criticisms of early, 
simpleminded Keynesianism has proved in 
considerable measure correct. 

With regard to the interest elasticity of de- 
mand for money, post-Keynesian developments 
in the theory of money, and in particular, the 
theoretical contributions of William Baumol, 
James Tobin, Mertor. Miller, and Daniel Orr, 
point to a modest value of around one-half to 
one-third, and empirical studies (see for exam- 
p-e, Stephen Goldfeld) are largely consistent 
with this prediction (at least until 1975!). Simi- 
larly, the dependence of consumption on long- 
run, or life cycle, income and on wealth, 
together with the high marginal tax rates of the 
postwar period, especially the corporate tax, 
and leakages through imports, lead to a rather 
low estimate of the multiplier. 

Last but not least, both theoretical and empir- 
ical work, reflected in part in econometric mod- 
els, have largely vindicated the monetarist 
contention that interest effects on demand are 
pervasive and substantial. Thus, in the construc- 
ticn and estimation of the MIT-Penn-Social 
Science Research Council (MPS) econometric 
model of the United States, we found evidence 
of effects, at least modest, on nearly every com- 
ponent of aggregate demand. One response to 
money supply changes that is especially impor- 
tant in the MPS, if somewhat controversial, is 
via interest rates on the market value of all assets 
and thus on consumption. 

There is, therefore, substantial agreement that 
in the United States the Hicksian mechanism is 
fairly effective in limiting the effect of shocks, 
anc that the response of wages and prices to 
excess demand or supply will also work gradu- 
ally toward eliminating largely, if not totally, 
any effect on employment. But in the view of 
nonmonetarists, the evidence overwhelmingly 
supports the conclusion that the interim response 
is still of significant magnitude and of consider- 
able duration, basically because the wheels of 
the offsetting mechanism grind slowly. To be 
sure, the first link of the mechanism, the rise in 
short-term rates, gets promptly into play and 
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heftily, given the low money demand elasticity; 
but most expenditures depend on long-term 
rates, which generally respond but gradually, 
and the demand response is generally also grad- 
ual. Furthermore, while this response is building 
up, multiplier and accelerator mechanisms work 
toward amplifying the shock. Finally, the clas- 
sical mechanism—the change in real money 
supply through prices—has an even longer lag 
because of the sluggish response of wages to 
excess demand. 

These interferences are supported by simula- 
tions with econometric models like the MPS. 
Isolating, first, the working of the Hicksian 
mechanism by holding prices constant, we find 
that a 1 percent demand shock, say a rise in real 
exports, produces an impact effect on aggregate 
output which is barely more than | percent, rises 
to a peak of only about 2 percent a year later, and 
then declines slowly toward a level somewhat 
over 1.5 percent. 

Taking into account the wage price mech- 
anism hardly changes the picture for the first 
year because of its inertia. Thereafter, however, 
it becomes increasingly effective so that a year 
later the real response is back at the impact level, 
and by the end of the third year the shock has 
been fully offset (thereafter output oscillates 
around zero in a damped fashion). Money in- 
come, on the other hand, reaches a peak of over 
2.5, and then only by the middle of the second 
year. It declines thereafter, and tends eventually 
to oscillate around a positive value because nor- 
mally, a demand shock requires eventually a 
change in interest rates and hence in velocity 
and money income. 

These results, which are broadly confirmed by 
other econometric models, certainly do not sup- 
port the view of a highly unstable economy in 
which fiscal policy has powerful and everlasting 
effects. But neither do they support the mone- 
tarist view of a highly stable economy in which 
shocks hardly make a ripple and the effects of 
fiscal policy are puny and fast vanishing. 


C. The Monetarist Evidence and the 
St. Louis Quandary 
Monetarists, however, have generally been 
inclined to question this evidence. They coun- 
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tered at first with tests bearing on the stability of 
velocity and the insignificance of the multiplier, 
which, however, as indicated in my criticism 
with Albert Ando (1965), must be regarded as 
close to worthless. More recently, several au- 
thors at the Federal Reserve Bank of St. Louis 
(Leonall Andersen, Keith Carlson, Jerry Lee 
Jordan) have suggested that instead of deriving 
multipliers from the analytical or numerical 
solution of an econometric model involving a 
large number of equations, any one of which 
may be questioned, they should be estimated 
directly through ‘‘reduced form” equations by 
relating the change in income to current and 
lagged changes in some appropriate measure of 
the money supply and of fiscal impulses. 

The results of the original test, using the 
current and but four lagged values of M! and of 
high Employment Federal Expenditure as mea- 
sures of monetary and fiscal impulses, turned out 
to be such as to fill a monetarist’s heart with joy. 
The contribution of money, not only current but 
also lagged, was large and the coefficients im- 
plied a not unreasonable effect of the order of 
magnitude of the velocity of circulation, though 
somewhat higher. On the other hand, the esti- 
mated coefficients of the fiscal variables seemed 
to support fully the monetarists’ claim that their 
impact was both smali and fleeting: the effect 
peaked in but two quarters and was only around 
one, and disappeared totally by the fourth quar- 
ter following the change. 

These results were immediately attacked on 
the ground that the authors had used the wrong 
measure of monetary and fiscal actions, and it 
was shown that the outcome was somewhat 
sensitive to alternative measures; however, the 
basic nature of the results did not change, at least 
qualitatively. In particular, the outcome does not 
differ materially, at least for the original period 
up to 1969, if one replaces high employment out- 
lays with a variable that might be deemed more 
suitable, like government expenditure on goods 
and services, plus exports. 

These results must be acknowledged as dis- 
turbing for nonmonetarists, for there is little 
question that movements in government pur- 
chases and exports are a major source of demand 
disturbances; if econometric model estimates of 
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the response to demand disturbances are roughly 
valid, how can they be so grossly inconsistent 
with the reduced form estimates? 

Attempts at reconciling the two have taken 
several directions, which are reviewed in an 
article coauthored with Ando (1976). Our main 
conclusion, based on simulation techniques, is 
that when income is subject to substantial shocks 
from many sources other than monetary and 
fiscal, so that these variables account for only a 
moderate portion of the variations in income (in 
the United States, it has been of the order of one- 
half to two-thirds), then the St. Louis reduced 
form method yields highly unstable and unreli- 
able estimates of the true structure of the system 
generating the data. 

The crucial role of unreliability and instability 
has since been confirmed in more recent work of 
Daniel O’Neill in his forthcoming thesis. He 
shows in the first place that different methods 
of estimation yield widely different estimates, 
including many which clearly overstate the 
expenditure and understate the money multi- 
pliers. He further points out that, given the 
unreliability of the estimates resulting from 
multicollinearity and large residual variance, 
the relevant question to ask is not whether 
these estimates differ from those obtained by 
structural estimation, but whether the difference 
is statistically significant, that is, larger than 
could be reasonably accounted for by sampling 
fluctuations. 

I have carried out this standard statistical test 
using as true response coefficients those gener- 
ated by the MPS model quoted earlier.” I find 
that, at least when the test is based on the largest 
possible sample—the entire post-Korean period 
up to the last two very disturbed years—the 
difference is totally insignificant when estima- 
tion is in level form (F is less than one) and is 
still not significant at the 5 percent level, when in 


2For the purpose of the test, coefficients were scaled 
down by one-third te allow for certain major biases in 
measured government expenditure for present purposes 
(mainly the treatment of military procurement on a delivery 
rather than work progress basis, and the inclusion of direct 
military expenditure abroad). 
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first differences. 

This test resolves the puzzle by showing that 
there really is no puzzle: the two alternative esti- 
mates of the expenditure multipliers are not 
inconsistent, given the margin of error of the 
estimates. It implies that one should accept 
whichever of the two estimates is produced by a 
more reliable and stable method, and is generally 
more sensible. To me, those criteria call, with- 
out question, for adopting the econometric 
model estimates. But should there be still some 
lingering doubt about this choice, I am happy to 
be able to report the results of one final test 
which I believe should dispose of the reduced 
form estimates—at least for a while. Suppose 
the St. Louis estimates of the expenditure multi- 
plier are closer to God’s truth than the estimates 
derived through econometric models. Then it 
should be the case that if one uses their coeffi- 
cients to forecast income beyond the period of 
fit, these forecasts should be appreciably better 
than those obtained from a forecasting equation 
in which the coefficients of the expenditure vari- 
able are set equal to those obtained from eco- 
nometric models. 

I have carried out this test, comparing a re- 
duced form equation fitted to the period origi- - 
nally used at St. Louis, terminating in 1969 (but 
reestimated with the lastest revised data) with an 
equation in which the coefficients of government 
expenditure plus exports were constrained to be 
those estimated from the MPS, used in the above 
F-test. The results are clear cut: the errors using 
the reduced form coefficient are not smaller but 
on the average substantially larger than those 
using MPS multipliers. For the first four years, 
terminating at the end of 1973, the St. Louis 
equation produces errors which are distinctly 
larger in eight quarters, and smaller in but three, 
and its squared error is one-third larger. For the 
last two years of turmoil, both equations perform 
miserably, though even here the MPS coeffi- 
cients perform just a bit better. I have repeated 
this test with equations estimated through the 
first half of the postwar period, and the results 
are, if anything, even more one-sided. 

The moral of the story is pretty clear. First, 
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reduced form equations relying on just two exog- 
enous variables are very unreliable for the pur- 
pose of estimating structure, nor are they 
particularly accurate for forecasting, though per 
dollar of research expenditure they are surpris- 
ingly good. Second, if the St. Louis people want 
to go on using this method and wish to secure the 
best possible forecast, then they should ask the 
MPS or any other large econometric model what 
coefficients they should use for government 
expenditure, rather than trying to estimate them 
by their unreliable method. 

From the theory and evidence reviewed, we 
must then conclude that opting for a constant rate 
of growth of the nominal money supply can 
result in a stable economy only in the absence of 
significant exogenous shocks. But obviously the 
economy has been and will continue to be ex- 
posed to many significant shocks, coming from 
such things as war and peace, and other large 
changes in government expenditure, foreign 
trade, agriculture, technological progress, popu- 
lation shifts, and what not. The clearest evidence 
on the importance of such shocks is provided by 
our postwar record with its six recessions. 


IV. The Record of Stabilization Policies: 
Stabilizing or Destabilizing 


A. Was Postwar Instability Due to Unstable 
Money Growth? 

At this point, of course, monetarists will ob- 
ject that, over the postwar period, we have not 
had a constant money growth policy and will hint 
that the observed instability can largely be traced 
to the instability of money. The only way of 
meeting this objection squarely would be, of 
course, to rerun history with a good computer 
capable of calculating 3 percent at the helm of 
- the Fed. 

A more feasible, if less conclusive approach 
might be to look for some extended periods in 
which the money supply grew fairly smoothly 
and see how the economy fared. Combing 
through our post-Korean War history, I have 
been able to find just two stretches of several 
years in which the growth of the money stock 
was relatively stable, whether one chooses to 
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measure stability in terms of percentage devia- 
tions from a constant growth or of dispersion of 
four-quarter changes. It may surprise some that 
one such stretch occurred quite recently and 
consists of the period of nearly four years begin- 
ning in the first quarter of 1971 (see the author 
and Papademos, 1976). During this period, the 
average growth was quite large, some 7 percent, 
but it was relatively smooth, generally well 
within the 6 to 8 percent band. The average 
deviation from the mean is about .75 percent. 
The other such period lasted from the beginning 
of 1953 to the first half of 1957, again a stretch 
of roughly four years. In sharp contrast to the 
most recent period, the average growth here is 
quite modest, only about 2 percent; but again, 
most four-quarter changes fell well within a 
band of two percentage points, and the average 
deviation is again .7. By contrast, during the 
remaining 13-year stretch from mid-1957 to the 
end of 1970, the variability of money growth 
was roughly twice as large if measured by the 
average deviation of four quarter changes, and 
some five times larger if measured by the per- 
centage deviation of the money stock from a 
constant growth trend. 

How did the economy fare in the two periods 
of relatively stable money growth? It is common 
knowledge that the period from 1971 to 1974, or 
from 1972 to 1975 if we want to allow a one-year 
lag for money to do its trick, was distinctly the 
most unstable in our recent history, marked by 
sharp fluctuations in output and wild gyrations 
of the rate of change of prices. As a result, the 
average deviation of the four-quarter changes in 
output was 3.3 percent, more than twice as large 
as in the period of less stable money growth. But 
the first stretch was also marked by well above 
average instability, with the contraction of 1954, 
the sharp recovery of 1955, and the new contrac- 
tion in 1958, the sharpest in postwar history 
except for the present one. The variability of out- 
put is again 50 percent larger than in the middle 
period. 

To be sure, in the recent episode serious exog- 
enous shocks played a major role in the develop- 
ment of prices and possibly output, although the 
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same is not so readily apparent for the period 
1953 to 1958. But, in any event, such extenu- 
ating circumstances are quite irrelevant to my 
point; for I am not suggesting that the stability of 
money was the major cause of economic insta- 
bility—or at any rate, not yet! All I am arguing is 
that (i) there is no basis for the monetarists’ sug- 
gestion that our postwar instability can be traced 
to monetary instability—-our most unstable 
periods have coincided with periods of relative 
monetary stability; and (ii) stability of the 
money supply is not enough to give us a stable 
economy, precisely because there are exogenous 
disturbances. 
Finally, let me mention that I have actually 
made an attempt at rerunning history to see 
whether a stable money supply would stabilize 
.the economy, though in a way that I readily 
acknowledge is much inferior to the real thing, 
namely through a simulation with the MPS. The 
experiment, carried out in cooperation with 
Papademos, covered the relatively quiet period 
from the beginning of 195% to the introduction of 
price-wage controls in the middle of 1971. If 
one eliminates all major sources of shocks, for 
example, by smoothing federal government 
expenditures, we found, as did Otto Eckstein in 
an earlier experiment, that a stable money 
growth of 3 percent per year does stabilize the 
economy, as expected. But when we allowed for 
all the historical shocks, the result was that with 
a constant money growth the economy was far 
from stable—in fact, it was distinctly less stable 
than actual experience, by a factor of 50 percent. 


B. The Overall Effectiveness of Postwar 
Stabilization Policies 

But even granted that a smooth money supply 
will not produce a very stable world and that 
there is therefore room for stabilization policies, 
monetarists will still argue that we should none- 
theless eschew such policies. They claim, first, 
that allowing for unpredictably variable lags and 
unforseeable future shocks, we do not know 
enough to successfully design stabilization 
policies, and second, that the government would 
surely be incapable of choosing the appropriate 
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pclicies or be politically willing to provide 
timely enforcement. Thus, in practice, stabili- 
zation policies will result in destabilizing the 
economy much of the time. 

This view is supported by two arguments, one 
logical and one empirical. The logical argument 
is the one developed in Friedman’s Presidential 
Address (1968). An attempt at stabilizing the 
economy at full employment is bound to be de- 
stabilizing because the full employment or 
natural rate is not known with certainty and is 
subject to shifts in time; and if we aim for the 
incorrect rate, the result must perforce be explo- 
sive inflation or deflation. By contrast, with a 
constant money supply policy, the economy will 
automatically hunt for, and eventually discover, 
that shifty natural rate, wherever it may be 
hiding. 

This argument, I submit, is nothing but a 
debating ploy. It rests on the preposterous as- 
sumption that the only alternative to a constant 
money growth is the pursuit of a very precise 
unemployment target which will be adhered to 
indefinitely no matter what, and that if the target 
is off in the second decimal place, galloping 
infiation is around the corner. In reality, all that 
is necessary to pursue stabilization policies is a 
rough target range that includes the warranted 
rate, itself a range and not a razor edge; and, of 
course, responsible supporters of stabilization 
policies have long been aware of the fact that the 
target range needs to be adjusted in time on the 
basis of forseeable shifts in the warranted range, 
as well as in the light of emerging evidence that 
the current target is not consistent with price 
stability, It is precisely for this reason that I, as 
weil as many other nonmonetarists, would side 
with monetarists in strenuous opposition to 
recent proposals for a target unemployment rate 
rigidly fixed by statute (although there is nothing 
wrong with Congress committing itself and the 


_ country to work toward the eventual achieve- 


ment of some target unemployment rate through 
structural changes rather than aggregate demand 
policies). 

Clearly, even the continuous updating of 
targets cannot guarantee that errors can be 
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avoided altogether or even that they will be 
promptly recognized; and while errors persist, 
they will result in some inflationary (or defla- 
tionary) pressures. But the growing inflation to 
which Friedman refers is, to repeat, a crawl nota 
gallop. One may usefully recall in this connec- 
tion the experience of 1965-70 referred to ear- 
lier, with the further remark that the existence of 
excess employment was quite generally recog- 
nized at the time, and failure to eliminate it 
resulted overwhelmingly from political consid- 
erations and not from a wrong diagnosis? 

There remains then only the empirical issue: 
have stabilization policies worked in the past and 
will they work in the future? Monetarists think 
the answer is negative and suggest, as we have 
seen, that misguided attempts at stabilization, 
especially through monetary policies, are re- 
sponsible for much of the observed instability. 
The main piece of evidence in support of this 
contention is the Great Depression, an episode 
well documented through the painstaking work 
of Friedman and Anna Schwartz, although still 
thé object of dispute (see, for example, Peter 
Temin). But in any event: that episode while it 
may attest to the power of money, is irrelevant 
for present purposes since the contraction of the 
money supply was certainly not part of a com- 
prehensive stabilization program in the post- 
Keynesian sense. 

When we come to the relevant postwar period, 
the problem of establishing the success or failure 
of stabilization policies is an extremely taxing 
one. Many attempts have been made at devel- 
oping precise objective tests, but in my view, 
none of these is of much value, even though Iam 
guilty of having contributed to them in one of my 


3Friedman’s logical argument against stabilization pol- 
icies and in favor of a constant money growth rule is, I 
submit, much like arguing to a man from St. Paul wishing to 
go to New Orleans on important business that he would be a 
fool to drive and should instead get himself a tub and drift 
down the Mississippi: that way he can be pretty sure that the 
current will eventually get him to his destination; whereas, if 
he drives, he might make a wrong turn and, before he notices 
he will be going further and further away from his destination 
and pretty soon he may end up in Alaska, where he will 
surely catch pneumonia and he may never get to New 
Orleans! 
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worst papers (1964). Even the most ingenious 
test, that suggested by Victor Argy, and relying 
on a comparison of the variability of income with 
that of the velocity of circulation, turns out to 
be valid only under highly unrealistic restrictive 
assumptions. 

Dennis Starleaf and Richard Floyd have pro- 
posed testing the effectiveness of stabilization by 
comparing the stability of money growth with 
that of income growth, much as I have done 
above for the United States, except that they 
apply their test to a cross section of industrial- 
ized countries. They found that for a sample of 
13 countries, the association was distinctly 
positive. But this test is again of little value. For 
while a negative association for a given country, 
such as suggested by my U.S. test, does provide 
some weak indication that monetary activism 
helped rather than hindered, the finding of a 
pasitive association across countries proves 
absolutely nothing. It can be readily shown, in 
fact, that, to the extent that differential variabil- 
ity of income reflects differences in the character 
of the shocks—-a most likely circumstance for 
their sample—successful stabilization also 
implies a positive correlation between the vari- 
ability of income and that of money. 

But though the search for unambiguous quan- 
titative tests has so far yielded a meager crop, 
there exists a different kind of evidence in favor 
of Keynesian stabilization policies which is 
impressive, even if hard to quantify. To quote 
one of the founding fathers of business cycle 
analysis, Arthur Burns, writing in 1959, ‘Since 
1937 we have had five recessions, the longest of 
which lasted only 13 months. There is no parallel 
for such a sequence of mild—or such a sequence 
of brief—contractions, at least during the past 
hundred years in our country’ (p. 2). By 
now we can add to that list the recessions of 
1961 and 1970. 

There is, furthermore, evidence that very 
similar conclusions hold for other industrialized 
countries which have made use of stabilization 
policies; at any rate that was the prevailing view 
among participants to an international confer- 
ence held in [967 on the subject, ‘‘Is the busi- 
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ness cycle obsolete?’’ (see Martin Bronfen- 
brenner, editor). No one seemed to question the 
greater postwar stability of all Western econ- 
omies—nor is this surprising when one recalls 
that around that time business cycle specialists 
felt so threatened by the new-found stability that 
they were arguing for redefining business cycles 
as fluctuations in the rate of growth rather than 
in the level of output. 

It was recognized that the reduced severity of 
fluctuations might in part reflect structural 
changes in the economy and the effect of stron- 
ger built-in stabilizers, inspired, of course, by 
the Keynesian analysis. Furthermore, the greater 
stability in the United States, and in other indus- 
trialized countries, are obviously not indepen- 
dent events. Still, at least as of the time of that 
conference, there seemed to be little question 
and some evidence that part of the credit for the 
greater stability should go to the conscious and 
on balance, successful endeavor at stabilizing 
the economy. 


V. The Case of Supply Shocks and the 
1974-76 Episode 


A. Was the 1974 Depression Due to Errors of 
Commission or Omission? 

In pointing out our relative postwar stability 
and the qualified success of stabilization poli- 
cies, I have carefully defined the postwar period 
as ending somewhere in 1973. What has hap- 
pened since that has so tarnished the reputation 
of economists? In facing this problem, the first 
question that needs to be raised is whether the 
recent combination of unprecedented rates of 
inflation as well as unemployment must be 
traced to crimes of commission or omission. Did 
our monetary and fiscal stabilization policies 
misfire, or did we instead fail to use them? 

We may begin by establishing one point that 
has been blurred by monetarists’ blanket indict- 
ments of recent monetary policy: the virulent 
explosion that raised the four-quarter rate of 
inflation from about 4 percent in 1972 to 6.5 
percent by the third quarter of 1973, to 11.5 
percent in 1974 with a peak quarterly rate of 
13.5, can in no way be traced to an excessive, or 
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to a disorderly, growth of the money supply. As 
already mentioned, the average rate of money 
growth from the beginning of 1970 to the second 
half of 1974 was close to 7 percent. To be sure, 
this was a high rate and could be expected sooner 
or later to generate an undesirably high inflation 
——but how high? Under any reasonable assump- 
tion one cannot arrive at a figure much above 6 
percent. This might explain what happened up to 
the fall of 1973, but not from the third quarter 
of 1973 to the end of 1974, which is the really 
troublesome period. Similarly, as was indicated 
above, the growth of money was reasonably 
smooth over this period, smoother than at any 
other time in the postwar period, staying within 
a 2 percent band. Hence, the debacle of 1974 
can just not be traced to an erratic behavior of 
money resulting from a misguided attempt at 
stabilization. 

Should one then conclude that the catastrophe 
resulted from too slavish an adherence to a stable 
growth rate, forsaking the opportunity to use 
monetary policy to stabilize the economy? In 
one sense, the answer to this question must in 
my view be in the affirmative. There is ample 
ground for holding that the rapid contraction that 
set in toward the end of 1974, on the heels of a 
slow decline in the previous three quarters, and 
which drove unemployment to its 9 percent 
peak, was largely the result of the astronomic 
rise in interest rates around the middle of the 
year. That rise in turn was the unavoidable result 
of the Fed’s stubborn refusal to accommodate, 
to an adequate extent, the exogenous inflation- 
ary shock due to oil, by letting the money supply 
growth exceed the 6 percent rate announced at 
the beginning of the year. And this despite re- 
peated warnings about that unavoidable result 
(see, for example, the author 1974). 

Monetarists have suggested that the sharp 
recession was not the result of too slow a mone- 
tary growth throughout the year, but instead of 
the deceleration that took place in the last half of 
1974, and early 1975. But this explanation just 
does not stand up to the facts. The fall in the 
quarterly growth of money in the third and fourth 
quarters was puny, especially on the basis of 


VOL, 65 NO. 2 


revised figures now available: from 5.7 percent 
in the second to 4.3 and 4.1—hardly much 
larger than the error of estimate for quarterly 
rates! To be sure, in the first quarter of 1975 the 
growth fell to .6 percent. But, by then, the vio- 
lent contraction was well on its way—between 
September 1974 and February 1975, industrial 
production fell at an annual rate of 25 percent. 
Furthermore, by the next quarter, monetary 
growth had resumed heftily. There is thus no 
way the monetarist proposition can square with 
these facts unless their long and variable lags 
are so variable that they sometimes turn into 
substantial leads. But even then, by anybody’s 
model, a one-quarter dip in the growth of money 
could not have had a perceptible effect. 


B. What Macro Stabilization Policies 
Can Accomplish, and How 

But recognizing that the adherence to a stable 
money growth path through much of 1974 bears 
a major responsibility for the sharp contraction 
does not per se establish that the policy was 
mistaken. The reason is that the shock that hit 
the system in 1973—74 was not the usual type of 
demand shock which we have gradually learned 
to cope with, more or less adequately. It was, 
instead, a supply or price shock*coming from 
a cumulation of causes, largely external. This 
poses an altogether different stabilization prob- 
lem. In particular, in the case of demand shocks, 
there exists in principle an ideal policy which 
avoids all social costs, namely to offset com- 
pletely the shock thus, at the same time, stabi- 
lizing employment and the price level. There 
may be disagreement as to whether this target 
can be achieved and how, but not about the 
target itself. 

But in the case of supply shocks, there is no 
miracle cure—there is no macro policy which 
can both maintain a stable price level and keep 
employment at its natural rate. To maintain 
stable prices in the face of the exogenous price 
shock, say a rise in import prices, would require 
a fall in all domestic output prices; but we know 
of no macro policy by which domestic prices can 
be made to fall except by creating enough slack, 
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thus putting downward pressure on wages. And 
the amount of slack would have to be substantial 
in view of the sluggishness of wages in the face 
of unemployment. If we do not offset the exoge- 
nous shock completely, then the initial burst, 
even if activated by an entirely transient rise in 
some prices, such as a once and for all deteriora- 
tion in the terms of trade, will give rise to further 
increases, as nominal wages rise in a vain at- 
tempt at preserving real wages; this secondary 
reaction too can only be cut short by creating 
slack. In short, once a price shock hits, there is 
no way of returning to the initial equilibrium 
except after a painful period of both above equi- 
librium unemployment and inflation. 

There are, of course, in principle, policies 
other than aggregate demand management to 
which we might turn, and which are enticing 
in view of the unpleasant alternatives offered by 
demand management. But so far such policies, 
at least those of the wage-price control variety, 
have proved disappointing. The design of better 
alternatives is probably the greatest challenge 
presently confronting those interested in stabili- 
zation. However, these policies fall outside my 
present concern. Within the realm of aggregate 
demand management, the only choice open to 
society is the cruel one between alternative fea- 
sible paths of inflation and associated paths of 
unemployment, and the best the macroecono- 
mist can offer is policies designed to approxi- 
mate the chosen path. 

In light of the above, we may ask: is it con- 
ceivable that a constant rate of growth of the 
money supply will provide a satisfactory re- 
sponse to price shocks in the sense of giving 
rise to an unemployment-inflation path to which 
the country would object least? 


C. The Monetarist Prescription: Or, Constant 
Money Growth Once More 

The monetarists are inclined to answer this 
question affirmatively, if not in terms of the 
country’s preferences, at least in terms of the 
preferences they think it should have. This is 
evidenced by their staunch support of a continu- 
ation of the 6 percent or so rate of growth through 
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1974, 1975, and 1976. 

Their reasoning seems to go along the follow- 
ing lines. The natural rate hypothesis implies 
that the rate of inflation can change only when 
employment deviates from the natural rate. Now 
suppose we start from the natural rate and some 
corresponding steady rate of inflation, which 
without loss of generality can be assumed as 
zero. Let there be an exogenous shock which 
initially lifts the rate of inflation, say, to 10 per- 
cent. If the Central Bank, by accommodating 
this price rise, keeps employment at the natural 
rate, the new rate of 10 percent will also be main- 
tained and will in fact continue forever, as long 
as the money supply accommodates it. The only 
way to eliminate inflation is to increase unem- 
ployment enough, above the natural rate and for 
a long enough time, so that the cumulated re- 
duction of inflation takes us back to zero. There 
will of course be many possible unemployment 
paths that will accomplish this. So the next 
question is: Which is the least undesirable? 

The monetarist answer seems to be—and 
here I confess that attribution becomes difficult 
—that it does not make much difference be- 
cause, to a first approximation, the cumulated 
amount of unemployment needed to unwind 
inflation is independent of the path. If we take 
more unemployment early, we need to take less 
later, and conversely. But then it follows imme- 
diately that the specific path of unemployment 
that would be generated by a constant money 
growth is, if not better, at least as good as any 
other. Corollary: a constant growth of money is 
a satisfactory answer to supply shocks just as it 
is to demand shocks——as well as, one may sus- 
pect, to any other conceivable illness, indisposi- 
tion, or disorder. 


D. Why Constant Money Growth Cannot 
Be the Answer 

This reasoning is admirably simple and ele- 
gant, but it suffers from several flaws. The first 
one is a confusion between the price level and 
its rate of change. With an unchanged constant 
growth of the nominal maney stock, the system 
will settle back into equilibrium not when the 
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rate of inflation is back to zero but only when, 
in addition, the price level itself is back to its 
initial level. This means that when inflation has 
finally returned back to the desired original rate, 
unemployment cannot also be back to the origi- 
nal level but will instead remain above it as long 
as is necessary to generate enough deflation to 
offset the earlier cumulated inflation. I doubt that 
this solution would find many supporters and for 
a zood reason; it amounts to requiring that none 
of the burden of the price shock should fall on 
the holder of long-term money fixed contracts-— 
such as debts—and that all other sectors of soci- 
ety should shoulder entirely whatever cost is 
necessary to insure this result. But if, as seems 
to be fairly universally agreed, the social target 
is instead to return the system to the original rate 
of inflation—zero in our example—then the 
growth of the money supply cannot be kept con- 
stant. Between the time the shock hits and the 
time inflation has returned to the long-run level, 
there must be an additional increase in money 
supply by as much as the price level or by the 
cumulant of inflation over the path. 

A second problem with the monetarists’ argu- 
ment is that it implies‘a rather special preference 
function that depends only on cumulated unem- 
ployment. And, last but not least, it requires the 
heroic assumption that the Phillips curve be not 
only vertical in the long run but also linear in the 
short run, an assumption that does not seem 
consistent with empirically estimated curves. 
Dropping this last assumption has the effect that, 
foz any given social preference, there will be in 
general a unique optimal path. Clearly, for this 
path to be precisely that generated by a constant 
money growth, would require a miracle—or 
some sleight of the invisible hand! 

Actually, there are grounds for holding that 
the unemployment path generated by a constant 
money growth, even if temporarily raised to take 
care of the first flaw, could not possibly be close 
to an optimal. This conclusion is based on an 
analysis of optimal paths, relying on the type of 
linear welfare function that appears to underlie 
the monetarists’ argument, and which is also a 
straightforward generalization of Okun’s fa- 


VOL. 67 NO. 2 


mous ‘‘economic discomfort index.’ That index 
(which according to Michael Lovell appears to 
have some empirical support) is the sum of un- 
employment and inflation. The index used in my 
analysis is a weighted average of the cumulated 
unemployment and cumulated inflation over-the 
path. The weights express the relative social 
concern for inflation versus unemployment. 
Using this index, it has been shown in a forth- 
coming thesis of Papademos that, in general, the 
optimum policy calls for raising unemployment 
at once to a certain critical level and keeping it 
there until inflation has substantially abated. The 
critical level depends on the nature of the Phillips 
curve and the relative weights, but does not 
depend significantly on the initial shock—as 
long as it is appreciable. To provide an idea of 
the order of magnitudes involved, if one relies on 
the estimate of the Phillips curve reported in 
my joint paper with Papademos (1975), which 
is fairly close to vertical and uses Okun’s 
weights, one finds that (i) at the present time, the 
noninflationary rate of unemployment corres- 
ponding to a 2 percent rate of inflation can be 
estimated at 5.6 percent, and (ii) the optimal re- 
sponse to a large exogenous price shock consists 
in increasing unemployment from 5.6 to only 
about 7 percent. That level is to be maintained 
until inflation falls somewhat below 4 percent; 
it should then be reduced slowly until inflation 
gets to 2.5 (which is estimated to take a couple of 
years), and rapidly thereafter. If, on the other 
hand, society were to rate inflation twice as 
costly as unemployment, the initial unemploy- 
ment rate becomes just over 8 percent, though 
the path to final equilibrium is then shorter. 
These results seem intuitively sensible and quan- 
titatively reasonable, providing further justifica- 
tion for the assumed welfare function, with its 
appealing property of summarizing preferences 
into a single readily understandable number. 
One important implication of the nature of the 
optimum path described above is that a constant 
money growth could not possibly be optimal 
while inflation is being squeezed out of the sys- 
tem, regardless of the relative weights attached 
to unemployment and inflation. It would tend 
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to be prevailingly too small for some initial 
period and too large thereafter. 

One must thus conclude that the case for a 
constant money growth is no more tenable in the 
case of supply shocks than it is in the case of 
demand shocks. 


VI. Conclusion 


To summarize, the monetarists have made a 
valid and most valuable contribution in estab- 
lishing that our economy is far less unstable than 
the early Keynesians pictured it and in rehabil- 
itating the role of money as a determinant of 
aggregate demand. They are wrong, however, 
in going as far as asserting that the economy is 
sufficiently shockproof that stabilization poli- 
cies are not needed. They have also made an 
important contribution in pointing out that such 
policies might in fact prove destabilizing. This 
criticism has had a salutary effect on reassessing 
what stabilization policies can and should do, 
and on trimming down fine-tuning ambitions. 
But their contention that postwar fluctuations 
resulted from an unstable money growth or that 
stabilization policies decreased rather than in- 
creased stability just does not stand up to an 
impartial examination of the postwar record of 
the United States and other industrialized coun- 
tries. Up to 1974, these policies have helped to 
keep the economy reasonable stable by historical 
standards, even though one can certainly point 
to some occasional failures. 

The serious deterioration in economic stabil- 
ity since 1973 must be attributed in the first place 
to the novel nature of the shocks that hit us, 
namely, supply shocks. Even the best possible 
aggregate demand management cannot offset 
such shocks without a lot of unemployment 
together with a lot of inflation. But, in addition, 
demand management was far from the best. This 
failure must be attributed in good measure to the 
fact that we had little experience or even an 
adequate conceptual framework to deal with 
such shocks; but at least from my reading of 
the record, it was also the result of failure to 
use stabilization policies, including too slavish 
adherence to the monetarists’ constant money 
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growth presciption. 

We must, therefore, categorically reject the 
monetarist appeal to turn back the clock forty 
years by discarding the basic message of The 
General Theory. We should instead concentrate 
our efforts in an endeavor to make stabilization 
policies even more effective in the future than 
they have been in the past. 
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Should Government Subsidize 
Risky Private Projects? 


By JORAM MAYSHAR* 


With the growth of public involvement in 
economic life, the subsidization of private pro- 
jects has become a common practice. In many 
countries, government subsidization of new pri- 
vate ventures through easy loans, matching 
grants, tax rebates, protective tariffs, and the 
like has become of far greater significance for 
industrial and agricultural growth than direct 
public investment. In this paper I shall examine 
whether considerations of risk provide a justi- 
fication for subsidies to private projects. 

The theoretical literature dealing with this 
topic is very limited. Indeed only cursory re- 
marks in the debate concerning the social rate of 
discount have been devoted to the practice of 
subsidization. The relevant issues in the debate 
on the social rate of discount can be represented 
by the viewpoints of Jack Hirshleifer on the one 
hand, and Kenneth Arrow and Robert Lind on 
the other.’ Hirshleifer’s general conclusion is 
that if capital markets are perfect, public pro- 
jects should be evaluated using the risk-adjusted 
discount rate employed in the private sector for 
projects with a ‘‘comparable’’ type of risk. 
Arrow and Lind accept Hirshleifer’s proposi- 
tion, but argue that it is generally inapplicable 
since capital markets are not perfect. Their own 
principal conclusion is that if a public project is 
independent of all other projects in the economy, 
then, whether or not the capital markets -are 
perfect, the government should use a riskless 
rate of discount. Their underlying reasoning 
(which is quite separate from the often cited 
risk-pooling argument) is that the total cost of 


*Lecturer in economics, Hebrew University, Jerusa- 
lem. I am very much indebted to Peter Diamond for his 
help and encouragement. 

1A critical survey of the debate on the social rate of dis- 
count under uncertainty can be found in the article by 
Martin Bailey and Michael Jensen. 
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risk bearing of an independent public project is 
made negligible by the spreading of the risk over 
the entire population of taxpayers. 

While on the issue of the social discount rate, 
Hirshleifer and Arrow-Lind reach different con- 
clusions due to different underlying assump- 
tions; on the issue of subsidization they differ 
without an apparent difference in assumptions. 
Their conflicting conclusions on subsidization 
can best be illustrated by the example suggested 
by Arrow and Lind which compares the social 
desirability of two alternative investment 
schemes, both employing the same resources in 
an independent project. If the project were to be 
undertaken by a private firm, its expected rate 
of (net) return would be 10 percent but the risk- 
adjusted rate would be only 5 percent. On the 
other hand; if government undertook the pro- 
ject, its expected rate of return would be 6 per- 
cent which is also the market’s riskless rate of 
return. As Arrow and Lind make clear, the fact 
that the private firm adjusts for risk even though 
the project is independent indicates that the cap- 
ital markets are imperfect and do not facilitate 
the sufficient spreading of the private project’s 
risk. Hirshleifer, considering a similar example, 
parenthetically commented that the adoption of 
the public project can be justified only as a 
‘‘second best’’—*‘For, granted the premises it 
would clearly be most efficient for the govern- 
ment to borrow in order to subsidize the higher- 
expected-yield private investment . . . rather 
than [to undertake the] lower-yield public 
investment” (p. 270). 

Arrow and Lind have taken issue with this 
recommendation for subsidization. They argue 
that because of its independence, the costs 
of risk bearing of the public project can be ig- 
nored whereas the risk-bearing costs of the pri- 
vate project are real costs to the economy. By 
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the Kaldor-Hicks principle of potential com- 
pensation, the public project is thus to be pre- 
ferred. They reject the recommendation for 
subsidization on the grounds that: *‘ a 
program of providing direct subsidies to en- 
courage more private investment does not alter 
the costs of risk-bearing and, therefore, will 
encourage investments which are inefficient 
when the costs of risk are considered” (p. 375). 

The major point of this paper is that subsidi- 


zation of private risky projects is a justified, even — 


necessary, practice given two conditions: that 
the capital markets are incomplete and that in- 
come taxation exists. Indeed, if to the above 
example we introduce income taxation at a rate 
of 50 percent, then we find that it is the private 
project which ought to be undertaken in prefer- 
ence to the public project. In order that the pri- 
vate project be undertaken it must be subsidized 
by the government. By way of a guideline we 
find below that the required subsidy could take 
the form of a loan at a reduced rate of 3.5 per- 
cent which would be low enough to encourage 
further expansion of the private project. 

The intuitive reason for our general conclu- 
sion in favor of the subsidization of private 
projects rests on an observation made by Evsey 
Domar and Richard Musgrave: ‘‘By imposing an 
income tax on the investor, the treasury appoints 
itself as his partner” (p. 389). Therefore when 
taxes exist and when, due to capital market de- 
ficiencies, the government’s attitude towards 
risk differs from that of the private investor, it 
is in the government’s interest that the invest- 
ment decision reflect its own concerns in the 
assumed partnership. In particular, if the gov- 
ernment is more neutral toward risk than the 
private investor, then it ought to subsidize the 
project in order to further its level of investment. 

In the controversy between Hirshleifer favor- 
ing subsidies, and Arrow and Lind arguing 
against subsidies, we thus end somewhere in 
the middle—favoring subsidies but for different 
reasons than those suggested by Hirshleifer. It 
should be emphasized however that my argu- 
ment does not differ in its general approach from 
that of Arrow and Lind. Rather, since a new 
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consideration of taxation is introduced it should 
be regarded as complementary to theirs. How- 
ever, whereas Arrow and Lind argue that “‘The 
program which produces the desired result is one 
to insure private investments [rather than to sub- 
sidize them]’’ (p. 375), we find here that it is 
inceme taxation, itself a form of insurance, 
which creates the very case for subsidization. 


I. Sandmo’s ‘‘Farm Model’’ 


The preceding heuristic argument in favor of 
subsidization will be analyzed more rigorously 
by use of a very stylized model. The model is 
based on Agnar Sandmo’s ingenuous representa- 
tion of an ‘“‘unincorporated economy,” itself an 
adaptation of Peter Diamond’s contrasting 
“*stock-market economy.’’ The model rep- 
resents a polar case of an economy without a 
system of capital markets; its results, however, 
are clearly not limited to that polar case only. 
We can think of Sandmo’s model as representing 
a farm economy in which due to the lack of 
capital markets, the individual farmers have to 
bear the entire risks of production. The only 
financial market in the farm economy is a loan 
market run by the central bank. The loan market 
is assumed to operate costlessly and to involve 
no risks of default. We further assume that 
only a single good exists in that economy 
(‘‘corn’’) and that consumption takes place in 
a single future period.? The source of the un- 
certainty with regard to the future state of nature 
is “‘technological,’’ i.e., it is like the weather, 
independent of actions in the economy. 

Let there be n individual farmers (or 
preducer-consumers), each one operating a 
farm (henceforth, a firm) with a given tech- 
nology such that for current inputs of y,, the 
future’s uncertain output is f;(y;)¢;(0), where 

2In Sandmo’s original model, present period con- 
sumption is included. I exclude this extension so as not to 
confound the main argument with the possible (yet not 
necessary) intertemporal distortions caused by taxation. 

3The assumption of technological uncertainty is sig- 
nificant in our analysis. We neglect here entirely the often 
made argument which justifies subsidization on the 
grounds that many of the ‘‘nontechnological’’ risks (such 


as the risk of temporary insolvency) facing private in- 
vemtors are not ‘‘social’” risks. 
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0 denotes the state of nature.4 The term ġ;(0) 
represents a pattern of returns across the various 
states of nature and can be considered as a ‘‘com- 
posite good.” ë This composite good consists of 
@;{6@') units of the 6’ contingent commodity for 
each state of nature 0’. (To recall, the Arrow- 
Debreu 9’ contingent commedity offers the de- 
livery of a unit of future consumption if'and only 
if the state 6’ occurs.) We can thus think of firm 
j as producing f;(y;) units of the composite good 
$;(@). The ‘‘production function” fj(y;) is 
assumed to satisfy the standard assumptions 
(i.e., fi) > 0, fi’ (yj) S 0 for all y; = 0). 

In addition to investment in production, each 
farmer can make or receive loans from the 
central bank at a given rate of safe return r. His 
budget constraint is thus: 

(1) yy t bj = Ww; JHll,... an 

where b; is the amount of bonds held (i.e., of 
loans made out), and w; the initial wealth of 
farmer j. The farmer’s future gross income will 
then be fi(y;)¢;(0) + [1+ r]b;. We assume 
now that a uniform income tax of a rate ¢ (0 = 
t < 1) exists in the economy. As the basis for in- 
come taxation we take a measure of net income 
-—the excess of gross future income over initial 
wealth. We furthermore assume that all the 
government’s revenue G(6), derived from tax, 
collection, from public production, and from 
profits of the central bank, is redistributed to 
the farmers according to preassigned fractions 
Tj, J=l,...,n (252:7;= 1). The indi- 
vidual farmer’s future consumption is thus; 


‘The multiplicative form of the production function is 
not essential for our argument. We could, for example, 
allow firm j to produce 24... fy.) future output for 
hil fns --- , fe) present inputs. When K equals the number 
of states of nature such a formulation will overburden the 
exposition without significantly changing our results. 

51f the probability assessments of all individuals were 
the same (which, unlike Sandmo, we do not assume), a 
natural normalization of the composite goods would be to 
set Eġ;(0) = 1 for all j. 

®The results of the paper are insensitive to the particular 
form of taxation assumed here. However it is significant 
that the tax be imposed at the same rate on income from 
production and from loans, sc that no distortions are 
introduced. 
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2) (0) = [1 — fils) b5(6) + [1 + r]b;] 
+ tw; + 7;G(6) j=1,...,n 


Each farmer j is assumed to attempt to max- 
imize the expected utility of his future consump- 
tion E;u;(c;(0)) using his own subjective 
probability assessments. The utility function 
u;(c;) is assumed to satisfy the standard assump- 
tions (i.e., u'j(c;) > 0, u”;(c;) SO for any 





>= 0).7 

We denote: 
(3) sia Ejuj(ci( 9) )b;(9) 
ý : Eyui(c;(@)) 


The function $j will be termed here as the ‘‘sub- 
jective valuation’’ by individual i of a marginal 
unit of the composite good ¢,;(@). This function 
which is but the marginal rate of substitution be- 
tween the composite good œ;(0) and safe future 
ccnsumption can be alternatively interpreted as 
the subjective marginal-certainty equivalent of 
the composite #,(6).° 

The first-order conditions for an individual j 
maximizing his expected utility, constrained by 
(1) and (2) and taking 7;G(@) as given, can now 
be written as: 
(4) fiS 144 ~jJFly,...ian 
The condition (4) is assumed to define im- 
plicitly the investment level which will be 
adopted by farmer-investor j. This condition has 
a standard interpretation requiring the equation 
of the (subjective) value of the marginal product 
of the investment resource to its price (in terms 
of the alternative future consumption fore- 
gone).® 

Following Sandmo, public production is in- 
troduced to the farm model in a stylized way by 
assuming that the government can produce in the 


*We will ignore throughout the paper the possibility of 
default, i.e., of (0) <0. 

Sif the certainty equivalent 77;; is defined by E;u;(c;(0) + 
sb;(9)) = Eyui(ci(@) + myls)), then it is simple to show 
that Si = 7/,(0). 

"Alternatively, one can use risk-adjusted rates of return 
to express (4) as f4(y;) =[1 + r][SJ]~!. Sandmo uses 
that approach and interprets [$4]~! as a ‘‘risk margin.” 
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same risk classes as the private sector. That is, 
public firm & for inputs zy would yield a future 


output of g,(z,)b,(6), the functions g,(z,) 
satisfying the standard assumptions, k= 1, 


...,”. Public investment is assumed to be’ 


financed by debt, through the central bank. The 
equilibrium riskless rate of return will be deter- 
mined then so as to just exhaust the available 
investment resources; i.e., 


n n n 
(5) Ait Daa ZW 
j= j=1 j= 


II. The Social Optimum 

Following Diamond’s concept of a ‘‘con- 
strained Pareto optimum,”’ we define the ‘‘social 
optimum” as the allocation of resources that a 
social planner maximizing social welfare would 
select, given the existing market structure, The 
planner has thus to choose optimal levels for 
private and public investments (y;, z; for 
j=i,...,n) and to select the return r so as to 
maximize social welfare, assumed here to be 
given by the individualistic function 2%. ,A;Eju; 
(c;(8)). For technical reasons of easing the ex- 
position, we furthermore assume that the gov- 
ernment can redistribute initial resources in a 
Jump sum fashion (or alternatively that initial 
wealth is already optimally distributed). The 
constraints on the social planner are the re- 
source constraint (5), the definition of individ- 
uals’ consumption (2), and the definition of the 
government’s combined revenues: 


© GO) = Sasles)bs(8) +t S AOAO) 


~[1 +r] - 1] Sb- Sws 
j=1 j=1 


The assumption of the possibility of lump sum 
initial wealth redistribution yields the first-order 
condition: 

(7) Aj Eju'(c;(8)) =v j= lp., A 
With equation (7), the other first-order condi- 
tions in addition to (5) become: 
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OLOMU- JSH Š nsJ=1+p 


i=] 


J=il,....8 


n A 
(9) gie) È nsj=1+p 


i=l 


jJ=Hl,...,n 


We assume that these first-order conditions do 
indeed define the social optimum. 

The shadow price 1 + p in conditions (8) and 
(9) measures the social value of present re- 
sources in the economy in terms of safe future 
consumption. Thus p can be considered as the 
social rate of discount. It is interesting to note 
here that if foreign borrowing and lending at a 
uniform rate r* were open to the government, 
then the social discount rate p would be replaced 
in the conditions (8) and (9) by the international 
rate r*,10 

Conditions (8) and (9) provide the socially 
optimal rules for private and public investment. 
We now briefly examine the public investment 
rule (9) and show that it can be considered as a 
generalization of both the investment criteria 
proposed by Hirshleifer and by Arrow and Lind. 

In analogy to the interpretation of Sł for the 
individual producer, the term 2%_,7,S{ can be 
interpreted as the ‘‘social valuation’’ of the com- 
posite good (0). Condition (9) will then re- 
quire the equalization of the social value of 
marginal investment in each public firm to the 
social price of investment resources—the gross 
social rate of return. The social valuation of any 
composite good ;(6) is a weighted average of 
consumers’ subjective valuations of that com- 
posite, the weights being their (marginal) 
shares in that composite good as received from 
the government. 

If a stock market existed in which all indi- 
viduals could costlessly trade shares in the stock 
of firm j, then we would obtain $i= $j for 
all i. This result can be explained by noting that 
the market trading in the stock of firm j can be 


In this case the resource constant (5) would drop 
and the government’s combined revenue in (6) would in- 


n n 
Syn Dz | 
j=1 


Sead 


n 
crease by [1 +7*] [£w 
jet 
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regarded as tantamount to direct trading in the 
composite good #;(@). Such trading equates all 
individuals’ subjective valuations of this com- 
posite good to its (implicit) market price. The 
social valuation of the composite 6;(@) would 
then be equal to the private subjective valuation. 
Following Diamond and Sandmo we then obtain 
that if the market rate of return r were to equal 
the social rate of discount p, the optimal rule for 
investment by the public firm j would be to imi- 
tate the investment rule of the private firm in that 
same risk class. This is exactly the investment 
rule advanced by Hirshleifer. 

On the other hand, rule (9} also implies the 
Arrow-Lind recommendation that in the case of 
independent projects the government should be 
neutral towards risk, provided the population is 


large enough.) When a public project j is. 


statistically independent of all other projects in 
the economy (in particular there is then no pri- 
vate project j in the same risk class), and when 
only a small share in it accrues to each individ- 
ual (assuming 7; = 1/n for all i), the subjective 
valuations can be shown to be approximated 
by: 2 


(10) S}= Epl) -ŻA lelg) 


[ Var, 6;(6)] i=1,...,", GF) 
where 
aD Ag(es(6)) = ~ ARE 


is a measure of risk aversion comparable to 


"The fact that the Arrow-Lind argument is just a subcase 
of (9) was somehow overlaoked by Sandmo (see p. 300). 

From the definition of $4 in (3), to verify (10) and (11) 
we have to show that E,uj(c;(@)) u;(0) = sEjui(c,(9)) 
Var;¢;(0), where we denote here y(0) = 6;(6) — 
E;¢;(0), s = (1/n)g;(z;). For each state of nature 0 we 
can approximate u;(¢;(6)) by a Taylor series around 
s=0, i.e., around ¢;(6) = c,(9) — 36;(8): uj(ci(0)) = 
ui (êO) + uils pO) + ui (E:(8))(s7/2)64(8). 
Substituting from the similar Taylor series approximation 
of uf(c;(@)), we then have for each 0: ui (ci(0))y,(6@) = 
ui (ECONO) + ut (ci(@))shi(O)¥j(8) — ui" (êO) 
(s?/2)63(0)p;(0). Under conditions which permit taking 
the expectation of the last expression (in particular if 
(0) is bounded), we then obtain our desired result. Here 
we have to use the independence of ¢,(@) (and thus also of 
any function of it) from #;(0), and to use the smallness of 
s in order to neglect the last term which involves s? 
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the Arrow-Pratt measure of absolute risk aver- 
sicn. If n is large enough and if all assessments 
E;,,(@) are the same, then in computing the 
social valuation of ,(8), we would get 
="_17,5)~Ed;(6). Thus condition (9) for 
optimal public investment indeed reduces to the 
Arrow-Lind condition of risk neutrality in the 
case of independent projects. 

For our purposes, however, the major interest 
lies not with the rule for public investment, but 
rather with the socially optimal rule for private 
investment given by (8). 


Il. The Case for Subsidization 


The striking feature in the optimal rule for 
private investment (8) is the term [[1 — ¢]S}+ 
t 2%_,7,$4]. That term represents the valuation 
of the composite good ;(6) which is required 
from a social point of view for optimal produc- 
tion by the private firm j. This valuation is a 
weighted average of the private and social valua- 
tions of the composite; the weights are the 
shares in the private output accorded to each of 
the respective ‘‘partners’’ by the tax structure. 
Condition (8) thus formalizes the argument 
given in the introduction that the government’s 
attitude towards risk should be taken into ac- 
count in the determination of the private level of 
investment. 

Defining now the ‘‘excess social value’’ of 


$;(6) as 





Condition (8) for the optimal private: invest- 
ment can then be rewritten as 


(13) KODS + tn] =1+ p 


j=il,...,n 


From condition (13) it is clear that if no taxa- 
tion existed, provided that the market rate of re- 
turn is properly set (i.e., r= p), the private 
investment rule (4) will be socially optimal. 
Thus the social optimum could be decentralized. 
In particular, no form of subsidization will then 
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be necessary. The conclusion reaffirms the 
Arrow-Lind argument in the dispute with 
Hirshleifer over the need for subsidization. 
Similarly, if there existed costlessly operating 
markets trading in the shares of all firms, then, 
due to the arguments given above, the excess 
social values 1; of each and every firm would be 
zero, In that case, too, private production would 
be socially optimal. 

However, when the capital markets are defi- 
cient as assumed here in the farm model, the 
excess social values are not likely to vanish. Ir. 
this case, it is clear by comparison of (13) anc 
(4) that when taxation exists decentralized pri- 
vate investment would not be socially optimal. 
The reason that the market forces would fail to 
obtain the social optimum is that taxation intro- 
duces an element of externality. Through the dis- 
tribution of the tax revenue, the tax collected 
from each private investor provides otherwise 
unavailable hedging to all other individuals. It 
is quite clear that investors are not likely to take 
into account this effect on others when making 
their own investment decision. Thus, some form 
of government intervention in private invest- 
ment decisions will have to be employed in 
order to reach the “‘first best” social optimum 
feasible in the given market structure. 

Among the various government actions 
possible to induce socially optimal private 
investment, we will consider here only the set- 
ting of differential rates of return. Indeed, it is 
quite obvious that if the central bank were to set 
arate r; for the transactions of firm j where: 


aA Lt rj=[1 + p] + tn] 
J=l,...,n 


then decentralized private investment would be 
optimal. Since for riskless firms the rate that 
would be set is p, we can think of that rate as the 
proper market rate of return. 

To illustrate the use of the formula (14), gs 
well as the general argument for subsidization, 
we return now to the example examined in the 
introduction of statistically independent alterna- 
tive private and public projects. We now intro- 
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duce a 50 percent tax rate. !3 In accordance with 
rule (8) the private project should then be evalu- 
ated using an average of the returns to the private 
investors and to the public at large. Since, due to 
the project’s independence the latter return 
equals the expected return, the social return of 
the private project will be 1.075, an average of 
the 1.05 private risk-adjusted rate and the 1.1 
expected rate. The private project will then be 
clearly superior to the public project whose 
social return is only 1.06. However, since the 
private entrepreneurs consider only the share of 
the project’s benefits which accrues to them- 
selves, they are not likely to undertake the 
project whose 5 percent net return to them falls 
short of the 6 percent return prevailing in the 
market. Thus, the government should subsidize 
the private project.'* According to (12) we can 
compute 4; = 1.1/1.05 — 1 = 0.0048; and by 
(14), 1+7r;= 1.06(1 + %2(0.048))™ = 1.035. 
Hence, if we assume that for the project size 
considered, the average return of the private 
project equals its marginal return, then formula 
(14) suggests that the government should en- 
courage the private firm towards further invest- 
ment by offering it loans at a subsidized rate of 
3.5 percent. 

In general, whether firm j will indeed face a 
subsidized rate of return for its borrowing 
(i.e., r; < p) will depend on whether the excess 
social value of its output is positive. To ana- 
lyze under what conditions the excess social 
value is positive we resort now to the use of a 
specific form of the subjective valuations, the 
form which would hold in mean variance 
analysis: +5 


Note that if the tax rate were 100 percent, the optimal 
rule for the now-nationalized private firms would be the 
same as the rule (9) applicable for public firms. 

14The data of the example can be interpreted as providing: 


(1/y)fi(V)Ebs(O)= 1.1; (1/y) fel) SE = 1.05 
(1/¥)gn(¥) X, tk = 1/¥)gx(yEbe( 8) = 1.06 


i=1 
r= p= 1.06 
5It is shown by the author that the subjective valuation 
Si will take the form of (15) if ui(c;) is quadratic, if ¢;.4) 
and ;(6) are joint-normally distributed, or, as in (10) 
above, if @;(@) is only a small share in c,(@) and is 
independent of that remainder share of c;(0). 
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(15) S}= Eib;(6@) — Ajcov;(;(9), c:(9)) 
ij=l,...,a 


where A; = A;(c;(@)) was defined above in (11). 
If we further assume that all probability assess- 
ments are the same and that 7; = 1/n, A; = A 
for all i, we would get in the farm economy that: 


(16) im = [1 - AO) 
-1 SAU 


where oj; = cov(¢;(@), 4;(@)). Thus if oy = 0 
for all ¿+j we would clearly have »;> 0; 
i.e., for a firm uncorrelated or negatively cor- 
related to the rest of the economy, excess social 
value would be positive. Moreover, from (16) it 
can be easily shown that the social value of the 
total private output exceeds the private evalua- 
tion of that output, i.e,:16 


a7) DAs | $5) ~ si] = 


t 


S fi (vs) Sins = 0 
jal 


This result indicates that in some sense most 
n; have to be positive. Negative excess social 
value should be regarded as the exception. For 
the excess social value of a firm j to be negative, 
according to (16) the firm would have to be 
highly correlated with most other firms, rela- 
tively inefficient (so thet its ‘‘output’’ f;(y;) 
would be relatively low) and also of a relatively 
low risk (i.e., a low oy). The last considera- 
tion is due to the fact tnat the excess social 
value measures the divergence between social 


16By use of (16). 
SAGs) Sing = [1 -JA | D O) 
jal = 


J=1 


n N 


D D AOVDAQIes] 


i 


1 
n 
1 jst 


=[1- AA Ș Valf -4 S iongo 
j=1 i=l 


Given the structure of the farra model this term will be 
zero only if all firms were identical (and in particular in the 
same risk class) or if there were no aversion to risk in the 
economy, or if the tax rate was 100 percent. 
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and private valuations; a divergence which is 
higher for private firms which are more risky 
and which therefore take larger risk margins 
than necessary from a social point of view. 

The preceding analysis suggests that we 
should expect the social valuations to exceed 
the private valuations for most firms. That result 
would mean that for attainment of the social 
o2timum most firms would have to face sub- 
sidized rates of return which are lower than the 
riskless rate. 


IV. Second Best 


The subsidization of the rates of return in the 
private sector was seen in the preceding section 
tc facilitate the decentralization of the social 
optimum—the ‘‘first best’? given the market 
structure. We now briefly consider the implica- 
tion of possible government inability or unwill- 
ingness to charge different rates of return to 
different private firms. In that case the social 
planner seeking a ‘‘second best’’ would have to 
select levels of public investments z; and a 
market rate of return r so as to maximize the 
secial welfare function, given the overall’ re- 
scurce constraint (5) and the fact that levels of 
private investments are set privately according . 
to (4). 

The intuitive results of this second best prob- 
lem should be quite clear—the government 
ought to set the market rate of return below the 
skadow price of resources in order to encourage 
private investments, The technical solution of 
the second best becomes rather messy since we 
also have to take into account the effects of 
changes in the policy variables on private in- 
vestments. To facilitate an easier exposition we 
thus assume once more than condition (7), which 
requires the equalization of the social value of 
marginal safe future consumption for all individ- 
uals, holds. 

The first-order condition with regard to the 
optimal selection of the market interest rate can 
then be written as 


x 


as) p-r=ttri] SOP" Sn 


i=1 
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=[1 + rJe 


where 77 is an average of the various measures of 
excess social values ņ;. If the presumption that 
most 7; are positive is correct, then 7 will 
probably be positive. Thus the market rate of 
return in the second best will have to be lower 
than the social rate of return.!7 Using (18), the 
rule for optimal public investment will be 


AD gie) SS} = [1 + rL + ri) 


++i -4| 


j=1,..., 7 


If we were to ignore the direct effects of public 
investment on private investments, the second 
best rule for public investment would indicate, 
on the one hand, use of the social valuation of 
output (generally higher than the private sub- 
jective valuation) as in the first best, and on the 
other hand, use of a safe rate of return which is 
equal to the social rate of return, but higher than 
the market rate of return. In order to evaluate the 
net result of the two effects on possible diver- 
gence of the public and private rules for invest- 
ment, we can rewrite (19) (ignoring the effects 
ðy:ı/ðz;) as: 


OO gieDSi= rfi 22] 


j=1,...,n 


Thus all risk classes with excess social value 
higher than the average multiplied by the tax 
rate, the public rule for investment requires 
higher investment than would have been under- 
taken had the comparable private criteria for 
investment been adopted. 


V. The Role of Taxation 


The reader may wonder why the tax rate was 
not considered as one of the endogenous vari- 


'TAIso, if the government were able to borrow and lend 
in the international loan market at a uniform rate r*, then 
p would be replaced by r.* 


MAYSHAR: RISKY PRIVATE PROJECTS 27 


ables in the determination of the social optimum. 
Indeed, if we maximize social welfare with 
respect to the income tax rate t, the first-order 
condition which results requires (assuming that 
(7) holds) the equalization of the social and 
private valuations of the total output of the 
private sector. Under the simplifying assump- 
tions which led to equation (17) above, this 
condition will necessitate a 100 percent tax rate, 
i.e., the nationalization of the entire private 
sector! Examination of this perplexing result 
will help to clarify the particular role of taxation 
in the farm model and the argument for subsid- 
ization. 

The tax system in the farm economy does not 
provide any disincentives for efficient private 
investment and production. This characteristic 
of the model clarifies why a very high tax rate 
might be considered feasible; however, it does 
not explain why a high tax rate might be deemed 
desirable. To explain this result the exact nature 
of the income tax in the model must be ex- 
amined. That tax system is basically a scheme of 
a negative income tax. It may alternatively be 
characterized as a form of mutual insurance !8 
since every individual is required to pay a share 
of his risky profits into a common pool from 
which he then receives a share of the total sum 
collected. Since we assumed the absence of 
capital markets, this tax-insurance mechanism is 
the only means by which individuals in the farm 
model can obtain some hedge for their own risky 
enterprises. In the absence of any efficiency 
disincentives it is thus quite plausible that under 
some homogeneity conditions a full coverage, 
i.e., a 100 percent tax rate, will be socially 
desirable. 

When the capital markets are perfect, it is 
quite clear that the insurance element in the tax 
scheme provides no improvement of the mar- 
ket’s allocative mechanism. Indeed, in this case 
it can be shown that if initial‘lump sum redis- 
tribution of resources were possible, the social 
optimum could be reached without the use of the 


%Unlike the standard forms of insurance, in the present 
case of income taxation, “‘premiums’”’ are paid only after 
the state of nature is revealed. 
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now superfluous system of income taxation. In 
fact, however, capital markets even in the 
developed Western economies are not perfect. 
(in particular, insurance markets for future wage 
income are seriously deficient.) In this case our 
analysis indicated that the income tax structure 
can be thought of as providing some form of 
insurance. It is this aspect of insurance in the tax 
system which also creates the externality effect 
referred to above—one investor’s taxed profits 
provide hedging for others. 

Domar and Musgrave (and more recently 
Joseph Stiglitz and several others) have argued 
that income taxation is likely to lead by itself to 
increased private risk taking.’ My analysis in- 
dicates that even where this result holds, when 
- capital markets are imperfect, private risky 
investment should in general be further en- 
couraged because of its positive external in- 
surance effects. It should be emphasized that 
the above general argument—that income taxa- 
tion provides a form of insurance and introduces 
an externality—does not require many of the 
assumptions which were made in the analysis for 
expositional purposes. In particular, the assump- 
tions that lump sum initial redistribution is pos- 
sible, that the whole tax revenue is returned to 
the public, or that it is returned according to 
preassigned shares, can be significantly relaxed. 


' VI. Conclusion 


In the preceding analysis I have presented 
a case for the subsidization of risky private 
projects. This case was based on two key as- 
sumptions which hold in most countries: the 
existence of an operative income tax system and 
the incompleteness of the capital market struc- 


19The above result on the equivalence of income taxation 
(with revenue redistribution) to initial Jump sum redistribu- 
tion when capital markets are perfect indicates that one 
should not expect any general increase in risk taking in this 
case. This conclusion points out a limitation of the partial 
equilibrium approach adopted by Domar and Musgrave 
(and Stiglitz) which ignores the use of the collected tax 
revenues. 
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ture. It is common knowledge that in reality a 
general practice of subsidization may create 
serious distortions and lead to abuse of public 
funds .?° However, if considered as an alternative 
to direct public investment with its own known 
inefficiencies, subsidization of private projects 
megy prove nevertheless to be the preferred 
practice. 


For a detailed empirical analysis of the practice of 
subsidization and its distortionary effects on firms which 
adapt ‘‘subsidy maximizing” policies, see Nachum Finger. 
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“Strategic” Wage Goods, Prices, and Inequality 


By JEFFREY G. WILLIAMSON * 


In the long sweep of American experience, 
which income classes have benefited most by 


changes in relative consumer goods’ prices? - 


Have episodes of rapidly changing price struc- 
ture coincided with dramatic shifts in earnings 
and income distributions? Have these trends and 
cycles reinforced each other so that real distribu- 
tion indicators exhibit even more dramatic varia- 
tion than conventional nominal indicators? 
Obviously, inflation or deflation cannot have 
different expenditure effects by socioeconomic 
class unless relative prices of consumption 
goods exhibit some variance. This condition was 
apparently unfulfilled for the first two decades of 
postwar American experience. Robinson Hollis- 
ter and John Palmer found that only medical 
care had changed significantly in relative price 
from 1947 to 1967. Prices of food, housing, 
clothing, transportation, personal care, and dur- 
ables tended to conform closely to the overall 
consumer price index. In spite of a very wide 
range in budget shares from poor to rich, differ- 
ential effects of postwar inflations have been 
relatively small on the expenditure side, at least 
prior to 1967. Hollister and Palmer concluded 
that relative consumer goods’ prices had only a 
trivial influence on real distributions and that 
nominal distribution statistics were quite ade- 
quate social indicators. Lest this finding be 
applied indiscriminately to other historical epi- 
sodes, it should be noted that American postwar 
growth has also been accompanied by remark- 


*Professor, department of economics, University of 
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assistance of Joan Hannon, David Ortmeyer, and James 
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able stability in the distribution of nominal in- 
come (see Figure 1B). One wonders if the find- 
ing would hold prior to 1948, when inequality 
trends exhibited extraordinary variability (see 
Figure 1A), or even after 1967, when inequality 
was on the rise. 

What was the distributional impact of relative 
price changes during the revolutionary income 
leveling following 1929, or during the wartime 
inflation following 1939? While this question 
has been central to modern British histories (see 
the contributions by Dudley Seers, Harold Ly- 
dall, and John Brittain), it has been ignored in 
America. Was the World War I inflation egali- 
tarian? Who gained most from changing relative 
prices during the subsequent stabilization of the 
1920’s? Since these periods generated pro- 
nounced variation in the nominal earnings dis- 
tribution, it should be of considerable interest to 
establish whether cost of living movements 
systematically reinforced or offset these inequal- 
ity trends. Section I shows that since 1890 rela- 
tive price movements have, with only one 
exception, always reinforced nominal distribu- 
tion changes. Section III takes this analysis one 
step further and evaluates the quantitative im- 
portance of these cost of living effects on 
American size distributions. This is followed in 
Section IV by an attempt to identify, in John 
Muellbauer’s (1974) language, those strategic 
commodities whose relative prices have in- 
fluenced real expenditure distributions the most. 


I. The Relative Prices of “Wage Goods?” 


Wage goods are defined here to include all 
consumption goods and services for which the 
income elasticity of demand is less than unity— 
that is, necessities. For the period 1914-48, 
urban price data are reported for three neces- 
sities (food, fuel and light, and rent) and three 
luxuries (clothing, house furnishings, and mis- 
cellaneous goods and services). The data prior to 
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FIGURE 1A. TRENDS IN WAGE STRUCTURE AND INCOME DISTRIBUTION, 1896-1948 


Source; the author, 1976a. 


1914 combine house furnishings with miscella- 
neous goods and services. The high level of 
aggregation is intentional, since it should help 
uncover any systematic price-distribution rela- 
tionships should they be present, as well as 
facilitate comparisons with studies of other 
economies (see Muellbauer, 1973, 1974). 

The evidence presented in Figure 1A docu- 
ments a rise in nominal inequality from the mid- 
1890’s to 1914, (See Peter Lindert and the au- 
thor, 1976a, for more detailed evidence.) The 
peacetime inflation rate following 1896 was 2.1 


percent yearly, modest by modern double-digit 
standards, but inflation nonetheless. Table 1 
shows unambiguously that prices of necessities 
rose at a more rapid clip than did prices of lux- 
urizs. Indeed, while food prices rose by some 
2.4 percent per annum in American cities, the 
prises of luxuries actually fell—and this without 
any quality adjustment during an age of revolu- 
tion in consumer durables. Yet it is not the posi- 
tive correlation between inflation on the one 
hand and a rise in the relative price of necessities 
on the other that deserves stress. Rather, it is the 
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FIGURE 1B, TRENDS IN WAGE STRUCTURE AND INCOME DISTRIBUTION, 1929-72 


Source: Lindert and the author. 


fact that a period of trending nominal inequality 
coincided with a relative rise in the cost of 
necessities. The low income poor were struck 
twice by inegalitarian trends, first on the income 
side and then on the expenditure side. This corre- 
lation can be found during the previous century 
of American economic experience, without ex- 
ception (see the author, 1976b). 

Turn now to the period following 1914, years 
for which both the nominal income distribution 
data and the urban price series are much im- 
proved. The rate of price inflation accelerates 
long before America enters the conflict, and the 
inflation continues to 1920: the annual rate was 
14.6 percent over these six years. Yet, the urban 
price data in Table 2 show that luxuries rose in 
price far more dramatically than did necessities. 
(Price controls and rationing are not at issue 


here since experimentation with them during 
World War I was limited, and furthermore they 
were all lifted by the beginning of 1920.) While 
there is no evidence of a positive correlation be- 
tween inflation and the relative price of necessi- 
ties, there certainly is evidence of such a correla- 
tion between nominal inequality and the relative 
price of necessities. Figure IA reveals a dra- 
matic decline in every nominal inequality indica- 
tor from 1914 to 1920. It appears that relative 
price movements supported these nominal 
trends: in real terms, the egalitarian trend must 
have been considerably more dramatic. 
Similar results emerge from an examination 
of the stabilization decade following 1920. The 
1920’s were years of trending inequality, so 
much so, judging from Figure 1A, that most if 
not all of the previous nominal egalitarian gains 
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TABLE !—URgsAN Price Inpices, 1890-1914 














Necessities Luxuries 
Fuel and House Furnishings 
Food Light Rent Clothing and Miscellaneous 
1890 72 83 93 134 122 
1891 72 86 93 135 119 
1892 70 84 95 135 117 
1893 72 84 95 128 114 
1894 69 76 93 118 110 
1895 68 78 90 113 103 
1896 66 83 91 113 100 
1897 68 80 88 110 96 
1898 69 78 88 107 96 
1899 70 79 87 106 95 
1900 71 91 85 108 95 
1901 74 92 87 103 93 
1902 78 100 86 99 91 
1903 77 112 91 98 93 
1904 78 105 96 97 90 
1905 78 101 97 96 87 
1906 31 101 98 98 89 
1907 35 101 102 102 96 
1908 33 101 9 á. 97 94 
1909 34 100 97 95 95 
1910 91 99 99 97 95 
1911 93 95 97 96 96 
1912 96 99 97 99 97 
1913 97 102 100 101 98 
1914 100 100 100 100 100 





Note: All prices (1914 = 100) are taken from Albert Rees, p. 74. 


TABLE 2——URBAN Price Ivpices, 1914-29 














Necessities ` Luxuries 
Fuel and House Adjusted House 
Food Light Rent Clothing Furnishings Miscellaneous Furnishings 
1914 100.0 100.0 100.0 100.9 100.0 100.0 100.0 
1915 100.0 100.0 101.5 103.7 106.3 104.3 104.0 
1916 120.0 107.3 102.3 118.8 122.9 110.0 117.8 
1917 149.5 122.9 100.1 147.5 144.8 136.4 136.1 
1918 178.4 144.6 105.3 211.3 197.1 158.5 182.1 
1919 190.9 151.6 119.0 > 283.5 247.9 180.0 224.9 
1920 174.6 190.1 142.5 268.4 267.6 199.8 237.5 
1920 100.0 100.0 100.0 100.9 100.0 100.0 100.0 
1921 86.0 95.5 108.9 74.3 75.6 98.8 73.3 
1922 83.6 98.4 109.5 65.3 72.5 95.9 68.5 
1923 86.0- 97.5 113.9 67.4 77.5 96.9 71.7 
1924 86.0 96.0 116.2 65.5 74.6 97.1 67.4 
1925 96.0 102.1 115.8 64.9 73.7 97.9 65.0 
1926 93.4 99.7 114.2 63.7 71.4 98.2 61.5 
1927 90.4 97.4 > 111.9 62.2 70.1 99.0 58.9 
1928 89.2 96.5 109.1 61.7 68.2 ` 996 56.0 
1929 91.4 95.9 106.6 : 61. 67.7 * . 100.2 54.3 











Note: See the author (1975, Table 2, p. 9). All prices are Bureau of Labor (BLS) estimates, except for Adjusted House 
Furnishings. The latter includes an estimated impact of the quality bias based on post-1935 evidence. See Table 3. 
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were lost. Table 2 shows once again that relative 
cost of living movements were supporting those 
nominal distribution trends. During this decade 
of stabilization, the price of luxuries declined far 
more precipitously than did that of necessities. 
Furthermore, the inequality bias in the changing 
price structure would be even more striking if 
we adjusted for quality improvements in con- 
sumer durables over the 1920’s. In short, the 
poor must have found their relative economic 
position eroding from both the income and the 
expenditure side. 

The striking association between distribution 
trends and changes in the commodity price struc- 
ture does not continue through the distribution 
“‘revolution’’ between 1929 and 1948. This is 
not to say that the relative price structure of con- 
sumer goods and services was stable after 1929; 
Table 3 documents just the opposite. What is 
missing over the Great Depression decade is a 
consistent fall in the prices of all necessities 
relative to the prices of luxuries, although the 
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characterization does hold for all commodities 
save one. The exception is important, however. 
The relative price of food rose between 1929 and 
1948, as well as during the shorter term episode 
from 1936 to 1948. This represents a departure 
from a century of American experience (see the 
author, 1976b). Whether it is sufficiently strik- 
ing to reverse the historical mutual reinforce- 
ment of expenditure and income effects on the 
size distribution is a matter reserved for Section 
I. 

The postwar years can now be more ade- 
quately understood. The Hollister and Palmer 
finding of long-term stability in the structure of 
wage goods’ prices (1947-67) is quite consistent 
with American twentieth century experience as 
a whole. When we discount war-induced cycles 
in unemployment and thus in the size distribu- 
tion (see Charles Metcalf, and T. Paul Schultz, 
1969), what remains in Figure 1B is only the 
weakest nominal egalitarian trend (see Schultz, 
1971; Barry Chiswick and Jacob Mincer). 


TABLE 3-—-URBAN PRICE INDICES, 1929—48 

















Necessities Luxuries 
Fuel and House Adjusted House Adjusted 
Food Light Rent Clothing Furnishings Miscellaneous Furnishings Miscellaneous 

1929 130.8 112.3 146.7 118.1 115.0 106.0 136.8 111.3 
1930 124.4 111.2 142.6 115.5 113.1 106.5 130.5 ILI 
1931 102.6 108.7 135.2 105.1 101.8 105.5 114.5 109.3 
1932 85.4 103.2 121.3 93.0 88.7 103.0 97.1 105.9 
1933 83.0 99.8 104.5 90.1 87.4 99.7 93.4 101.8 
1934 92.5 101.2 97.9 98.5 96.4 99.2 100.8 100.6 
1935 99.1 100.5 97.7 99.2 98.4 99,4 100.7 100.1 
1936 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1937 103.9 100.0 104.7 105.3 108.3 102.3 106.0 101.6 
1938 96.5 99.7 108.0 104.7 107.3 102.8 102.6 101.4 
1939 94.0 98.8 108.2 103.0 105.2 102.0 98.2 99.9 
1940 95.4 99.5 108.5 104.2 104.4 102.4 95.2 99.6 
1941 104.1 102.0 110.2 108.9 111.4 105.4 99.5 101.8 
1942 122.3 105.2 112.6 127.4 126.9 112.4 108.3 107.8 
1943 136.2 107.5 112.0 132.9 130.4 117.3 108.9 111.8 
1944 134.4 109.6 112.2 142.2 141.6 122.9 115.7 116.4 
1945 137.3 110.1 112.3 149.5 151.4 125.7 121.1 118.3 
1946 157.6 112.2 112.7 164.1 165.3 130.5 129.4 122.0 
1947 191.3 120.9 115.4 190.4 191.5 141.7 146.9 131.6 
1948 207.5 133.6 121.8 202.9 203.3 151.9 152.7 140.2 








Note: See the author (1975, Table 3, p. 11), and 1936 = 100. The Adjusted House Furnishings price index attempts to 
introduce a quality change estimate. The rate of quality improvement estimated for refrigerators (1935—48) is assumed to 
apply to all house furnishings over the period (Gordon 1971, Table 4, p. 144). The Adjusted Miscellaneous price index does 


the same for automobiles. 
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Stability in relative prices seems to correspond 
with stability in the size distribution of income. 
Or, if you like, stability in the output price struc- 
ture coincides with stability in the input price 
structure—a very comforting result, but one that 
deserves far more attention and analysis than 
economists have given it. 

What about the performance since the mid- 
late 1960's? Rates of inflation have accelerated, 
of course, but Table 4 shows once again that, 
with the trivial exception of personal care and 
miscellaneous items, necessities have risen in 
price more dramatically than luxuries. The size 
distribution of income has also deteriorated: 
Sheldon Danziger and Robert Plotnick have 
documented significant increased inequality in 
family and individual pretransfer nominal in- 
come from 1965 to 1972. History seems to be 
repeating itself—trending nominal inequality is 
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exacerbated by changing prices of wage goods, 
which penalize the poor still further. 

Now then, have these relative price move- 
ments served to influence the distribution of real 
incomes or expenditures in any significant way? 


Il. Prices and Inequality: Theory 


Summary empirical measures of income dis- 
tritution are essential to facilitate analysis and 
policy prescription, and many of them are ex- 
ploited in Figures 1A and 1B. Shares of selected 
income classes, the variance, the coefficient of 
variation, the relative mean deviation, the stan- 
dard deviation of logarithms, or the Gini coeffi- 
cient are all arbitrary measures. All too fre- 
quently different statistics imply different con- 
clusions regarding the behavior of inequality 
over time or in response to policy. This is so 
because each of these statistics implies some 


TaBLe 4—Ursan Price Inpicgs, 1967-75 
































Necessities 
Miscellaneous 
Fuel and Medical Personal (including tobacco 

Food Light Housing Care Care and alcohol) 
1967 100.0 00.0 100.0 100.0 100.0 100.0 
1968 103.6 110.4 104.8 106.1 104.2 104.6 
1969 110.6 112.9 113.3 113.4 199.3 109.1 
1970 114.9 107.6 123.6 120.6 113.2 116.0 
1971 118.4 115.0 128.8 128.4 116.8 120.9 
1972 123.5 120.1 134.5 132.5 119.8 125.5 
1973 141.4 126.9 140.7 137.7 125.2 129.0 
1974 161.7 150.2 154.3 150.5 137.3 137.2 
1975 (March) 171.3 163.0 166.6 164.6 148.9 146.5 

Luxuries 
Recreation Adjusted 
House Other and House Adjusted 
Furnishings Clothing Auto Transportation Education Furnishings Automobiles 

1967 100.0 1C0.0 100.0 100.0 100.0 100.0 100.0 
1968 104.4 1€5.4 103.0 104.6 104.7 102.6 , 105.4 
1969 109.0 114.9 106.5 112.7 108.7 105.2 111.1 
1970 113.4 116.1 112.7 128.5 113.4 107.4 119.3 
1971 118.1 119.8 116.6 137.7 119.3 109.7 125.1 
1972 121.0 122.3 117.5 143.2 122.8 110.4 128.2 
1973 124.9 126.8 121.5 144.8 125.9 111.8 139.7 
1974 140.5 136.2 136.6 148.0 133.8 122.5 154.5 
1975 (March) 155.6 140.9 144.0 152.2 142.0 131.4 162.3 





Note: See the author (1975, Table 4, p. 13). AH prices (1967 = 100) are BLS estimates. The Adjusted House Furnishings 
price index attempts to introduce a quality change estimate, as does Adjusted Automobiles. The former is an estimate based 
on 1954—68 for refrigerators, and the latter is an estimate based on 1960—66 for ‘‘low-priced’’ autos (Gordon, 1971, Table 4, 


p. 144). 
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unique underlying social welfare function. A 
few years ago, Anthony Atkinson offered an 
ingenious device that confronts these issues 
with extraordinary economy. As Muellbauer 
(1973, 1974) has shown since, the Atkinson 
index is especially useful for confronting the 
distributional impact of inflation from the ex- 
penditure side. , 

Among the statistics listed above, those used 
most commonly are the coefficient of variation, 
the relative mean deviation, the Gini coefficient, 
and the standard deviation (or variance) of log- 
arithms. The most recent and influential Ameri- 
can distribution studies, for example, have been 
those by Schultz, Chiswick and Mincer, all of 
whom used log variance statistics. Although the 
log variance statistic may be an attractive ex- 
tension of the human capital model, it implies 
a special degree of ‘‘political aversion’’ to 
economic inequality.1 Since the statistic is con- 
structed relative to the mean, it follows that 
equiproportional growth implies constant in- 
equality over time. Atkinson (p. 257) proposed 
a more general index that has this property: 


G) r=1- D [>] =o) ua-e 


j 


where 0 =/ = 1: y; is mean income of the jth 
class; y is mean income, economy wide; f(y,) 
is percent in the jth class; and e 20 is a pa- 
rameter measuring the degree of inequality aver- 
sion. This is a very attractive general statistic, 
since it allows us to examine inequality ex- 
perience while applying various weights to the 
relative importance of different intraclass trans- 
fers. As e rises, transfers to lower income groups 
are given heavier weight and transfers among top 
income recipients are given lighter weight. Con- 
sider two extremes. If e = 0, we are in effect 
describing a society in which only aggregate 
growth counts and distribution is irrelevant (or, 
less harshly, policymakers rely completely on 
“‘trickling down’’). In this case, Z(t) = 0 for all 


'The word ‘‘special’’ should not imply political irrele- 
vance, judged by the fact that Chiswick’s log variance 
Statistic appears in the 1974 Economic Report of the 
President. 
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t. As €-—> 0, society tends to take greater ac- 
count of transfers to the poverty group and 
ignores the source of the transfers—the distribu- 
tion of income among the ‘‘nonpoor’’ has no 
political relevance. In the empirical analysis 
which follows, we shall consider values of e in 
the range 1.5 to 4.0. Based on Atkinson’s ex- 
periments (pp. 260-62) with United States 
1950 size distribution data, this range encom- 
passes such popular distribution statistics as the 
Gini coefficient and the standard deviation of 
logarithms. 

The algebraic elegance of Atkinson’s index 
should not deceive us into believing that € is in- 
dependent of the measured inequality. On the 
contrary, € itself is an endogenous variable that 
should certainly have risen following 1929. In- 
creasing equality, however measured, ensures 
greater political participation by lower income 
groups. Increasing relative political participa- 
tion of the poor implies less legislative tolerance 
for inequality and a rising e. Having made this 
confession of endogeneity, however, we fail in 
this paper to supply any useful resolution. We 
shall instead treat € as an exogenously given 
parameter and explore the implications of its 
size. 

It should be apparent that Atkinson’s index 
can be a very powerful tool in evaluating the im- 
pact of competing policies, which may have 
complex and uneven effects by income class. It 
also supplies a means by which changes in the 
distribution can be interpreted. The index can be 
rewritten (see Atkinson, p. 250) as 


wz J YE 

(2) I ; 

To be consistent with the empirical work that 
follows in Section III, y will denote consump- 
tion expenditures rather than income. Thus, 
yg is the per capita consumption level which 
if given to everyone would generate the same 
aggregate welfare as the current consumption 
expenditure distribution. This *‘equally distrib- 
uted equivalent level of consumption’’ is 
derived from a social welfare function in 
which e is a parameter. The social welfare 
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function has the properties of constant relative 
inequality-aversion, a property implied by 
Atkinson’s index in expression (1). Space pre- 
cludes further discussion of this point (see 
Atkinson), but perhaps some examples may 
prove helpful. If under some assumed value 
of e, I = 0.20, then the index tells us that the 
same level of aggregate welfare could be 
achieved by distributing equally only 80 percent 
of aggregate consumption—‘‘essential con- 
sumption’ in Paul Baran’s words. Once again 
in Baran’s words, 20 percent of aggregate 
consumption would be ‘“‘potential economic 
surplus.’’? Alternatively, if a given policy 
lowers J from .21 to .20, the increase in social 
welfare would be an increase of 1 percent in 
equally distributed consumption. The reader 
will also note the following: Two very different 
assumed values of €e, say 1.5 and 4.0, may im- 
ply two very different initial levels of in- 
equality, say I;,5=0.20 and Z4. = 0.70, 
while the proposed policy may raise them both 
by approximately one percentage point—a 1 
percent decline in equality distributed consump- 
tion in both cases. It seems to me that such cal- 
culations have far more intuitive appeal in judg- 
ing what is “large” and what is “‘small’’ than 
do changes in the Gini coerficient, the log vari- 
ance statistic, or even numbers in poverty. 

Now then, can we improve on our measures of 
the expenditure side incidence of inflation? Let 
us define a new index, I , which deals with prices 
from the expenditure side. Our real inequality 
index will be written as 


@ =S] z] op 


ae, 
py Wij Pis 


= mean real expenditure of the 
jth income class 


ss = 


* The remainder of GNP would be going to gross invest- 
ment to insure that current welfaze levels are sustainable. 
Baran would also allocate to potential surplus that portion of 
GNP going to defense regrettables (see William Nordhaus 
and James Tobin). 


MARCH 1977 


+= ot f(y) 


j WijPi3 


= economy wide mean real expenditure 
anc wi = fixed expenditure share on the ith 
good in the jth income class. Muellbauer (1974, 
pp. 38-42) uses the linear expenditure system to 
estimate variable budget weights by expenditure 
class, an attractive procedure since it permits 
consumers to substitute one commodity for an- 
other in response to relative price changes. Our 
approach will be more primitive, since we shall 
utilize fixed (Paasche) budget weights estimated 
from Engel functions. While our implicit price 


‘indices by income class fail to satisfy the con- 


stant utility criterion of Fisher’s true cost of liv- 
ing index, they do have the great advantage of 
computational simplicity. Furthermore, recent 
research by Muellbauer (1973), Marilyn Man- 
ser and Laurits Christensen has suggested that in 
practice little is lost by our inelegant econo- 
metric strategy. 

Given the distribution of nominal expendi- 
tures, how do changing relative prices on the 
expenditure side affect the distribution of real 
consumption levels? There are four component 
parts to the answer, and the congruence of these 
four forces would ensure a potent impact of 
prices on twentieth century inequality experi- 
ence. First, are the Engel functions sufficiently 
steep so that wide variances in budget weights 
are observed over income classes? Second, i 
there a wide variance in total family consump- 
tion by income class? Obviously, if nominal 
income is equally distributed, expenditure pat- 
terns are likely to exhibit very little variation, 
and thus relative price changes will affect all 
families equally. On these grounds alone, a 
given rise in the relative price of, say, foodstuffs 
is bound to have a greater inegalitarian impact 
in g society with great nominal inequality to 
begin with. Third, relative prices themselves 
must change. Fourth, relative prices within the 
necessity and luxury categories must behave 
consistently. Section I documented the required 
consistency for almost every period since the 
turn of the century, the exception being food 
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prices during the Great Depression and World 
War H. 

What, then, has been the historical impact of 
prices on inequality in twentieth century 
America? 


MI. Prices and Inequality: Fact 


A. Lessons from an Earlier Era of Instability, 
1917-29 

Compared with the postwar episode following 
1948, the first third of the twentieth century was 
a period of extraordinary volatility in income 
distribution, relative prices, and output mix. 
How important was the relative price structure 
as an influence on distribution from the expendi- 
ture side? The answer may be relevant for the 
1970’s, another period of structural volatility. 
Unfortunately, adequate size distribution data 
(urban or economy wide) do not become avail- 
able until 1935-36. However, there is no reason 
why we can’t set aside Atkinson’s index for the 
moment and construct instead some primitive 
measures using Kuznets’s top 10 and 5 percent 


bands. The computations are reported in 
Table 5. 


TABLE 5—-DEFLATION OF RELATIVE INCOME SHARES, 
NoNFARM, 1917-29 
(in percent) 





Top 10 percent Top 5 percent 





Year Money Real Money Real 
1917 34.5 34.5 25.6 25.6 
1920 30.3 29.3 22.6 21.8 
1920 30.3 30.3 22.6 22.6 


1929 35.4 36.3 26.1 26.8 


Note; See the author (1975, Table 5, p. 23). The nominal 
income shares are Kuznets’s nonfarm estimates. The real 
income shares are derived by using computed cost of living 
indices. The commodity price data are taken from Table 2 
and the weights are estimated from double logarithmic ex- 
penditure functions, 1918—1919 urban survey data. 


It appears that as much as a fifth of the 5.2 per- 
centage point decline in the top 10 percent share 
can be explained by relative cost of living move- 
ments from 1917 to 1920. Similar results are 
apparent for the 1920’s: While the top 10 per- 
cent share in real income rose by 6 percentage 
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TABLE 6—PRICES AND URBAN INEQUALITY: 1914-20 
{Using 1935—36 Weights) 











Atk:nson’s Inequality Index: 








e= +41.5 e= 42.5 €= +40 
Nominal expenditure distribution 
(urban, 1935-36) .1706 2592 3574 
Impact of historic price changes, 1914-20 
(using 1935-36 weights 
All prices 1602 2447 £3399 
Food . 1868 12814 3836 
Rent . 1736 .2631 3618 
Fuel and light 1785 .2703 3710 
Furnishings 1665 2534 3504 
Clothing 1576 .2409 3351 
Miscellaneous 1465 2253 3160 





Note: The nominal distribution index is for urban families, 
1925~36, as are the expenditure weights. See Table 7 for 
sources and methods. The prices used in the calculations 
are from Table 2. 


points, one of these percentage points was due to 
the favorable cost of living changes facing the 
rich. 

It’s a pity that urban size distribution data are 
unavailable for this period, since the reader may 
be skeptical about the relevance of a calculation 
based only on the top 5 or 10 percent. An alterna- 
tive device for establishing the distributional im- 
pact of relative price changes during the pre- 
1929 period is presented in Table 6. Here we ask: 
What would have been the impact of the 1914— 
20 relative price changes on the 1935-36 dis- 
tribution of (real) expenditures among urban 
families? Three values of e are used, and they 
tell a consistent story. That is, those relative 
price changes served to lower the incidence of 
urban inequality from | to 1.7 percentage points. 
The measured influence would be far greater, of 
ccurse, were we able to take account of farm 
families as well. 


B. The Egalitarian “Revolution, 1929-48 

Table 7 documents the impact of prices on 
inequality during the 1930’s and 1940’s, a per- 
iod of impressive nominal leveling in the distri- 
bution. Look first at the longer term, the two 
decades from one full-employment year to an- 
other, 1929-48. Relative prices did tend to con- 
tribute to the egalitarian drift. The impact is 
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TABLE 7—PRICES AND URBAN INEQUALITY: 1929-48 








Atkinson’s Inequality Index: 





e=+15 e=4+2.5 €= +40 
Nominal expenditure distribution 
(urban, 1935-36) 1706 2592 3574 
Impact of historic price changes, 
1935-48 
All prices 1735 .2632 3622 
Food 1922 .2887 3921 
Housing 1722 2613 3598 
Fuel and light 1737 .2635 3627 
Furnishings .1681 .2556 .3530 
Clothing 1622 .2473 .3430 
Miscellaneous 1565 2395 3336 
All prices: quality 
adjusted 1766 .2676 3674 
Furnishings 1693 ° .2573 3551 
Miscellaneous 1593 2435 3385 


Nominal expenditure 

distribution (urban, 

1935~—36) -1706 .2592 3574 
Impact of historic 

price changes, 


1929-48 
All prices 1662 2532 3504 
Food 1838 2774 3790 
Housing 1693 2575 3554 
Fuel and light 1724 2617 3604 
Furnishings - 1687 2565 3542 
Clothing 1646 2507 3471 
Miscellaneous 1586 2424 3372 
All prices: quality 
adjusted 1714 .2604 3590 
Furnishings -1703 2588 3569 
Miscellaneous -1630 -2487 3448 








Note: See the author (1975, Table 7, p. 26). The nominal 
distribution indices are for urban families, 1935-36. These 
data refer to total family expenditures over twelve income 
classes ranging from $0-$500 (excluding those on relief) 
to $5000-$ 10,000. The calculation in line 1 uses expression 
(1) in the text. The impact of prices on inequality uses 
line 1 as a base, following expression (3) in the text. The 
pi are taken from Table 3 and the w;: are estimated from 
double-log expenditure functions. 


hardly as great as during the more volatile first 
third of the twentieth century: Atkinson’s index 
is lowered by only 0.4 to 0.7 percentage points 
in response to the price changes, and the index 
falis hardly at all when estimates of quality im- 
provements are introduced. Nevertheless, nomi- 
nal and real distribution once again move alike. 

Curiously enough, the correspondence fails 
for the shorter term period following 1935. The 
rise in food prices (Table 3) was sufficiently 
large to reverse the correlation: While nominal 
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inequality indicators were falling (primarily in 
response to full-employment effects, according 
to Schultz, 1971, Chiswick and Mincer), living 
costs were rising most dramatically for the 
poor—the only such correspondence in a cen- 
tury of American experience. It should be em- 
phasized, however, that the more relevant long-' 
term experience, between the full-employment 
points 1929 and 1948, yields the more con- 
ventional result: While nominal inequality indi- 
cators are falling, living costs were also rising 
most dramatically for the rich. 


C. Prices and Inequality in the 1970's: 
A Recurring Theme 

Income inequality was on the rise between 
1967 and 1973. No doubt expenditure distribu- 
tions would exhibit a less steep inequality trend, 
but the income distribution data in Table 8 are 
adequate to gauge the impact of prices on urban 
inequality. Table 9 confirms that relative price 
movements were contributing significantly to 
the inequality trend. (Although their primary 
focus is on the ‘‘poor,’’ similar results can be 
found in publications by Thad Mirer, and Robert 
Plotnick and Felicity Skidmore, p. 126.) As- 
suming €e = 2.5, the historical price changes 
from 1967 to March 1975 would have raised 
urban inequality from a .3165 base (the 1960— 
61 ‘igure) to .3298, a rise of 1.33 percentage 
points. This is no small matter when judged by 
the actual increase in nominal income inequality 
from 1967 to 1973. At e= 2.5, Atkinson’s 


TABLE 8—-TRENDS IN NOMINAL INEQUALITY, 1967—73 








Atkinson’s Inequality Index: 


e€=+1.5 e= +2,5 e= +4,0 
1967 .3274 .5342 .7092 
1968 3157 5309 .7190 
1969 .3222 5445 7349 
1970 3411 5824 714 
1971 3324 5736 7701 
1972 .3369 5824 .7796 
1973 3328 5842 7902 





Note: See the author (1975, Table 9, p. 29). The data 
refer to family incomes. To make the data conform to the 
requirements of Atkinson's index, the bottom three income 
classes have been collapsed to one, $1999 and below. 
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TABLE 9-——-PRICES AND URBAN INEQUALITY: 1967-75 








Atkinson’s Inequality Index: 





e=+15 e€=+2.5 €=+40 
Nominal expenditure distribution 
(urban, 1960-61) 1913 3165 4618 
Impact of historic price changes, 
1967-March 1975 
All prices 2004 3298 4773 
Food 2178 3573 5097 
Housing 1944 .3206 4659 
Fuel and light -1924 3180 4633 
Furnishings 1889 3125 4565 
Clothing -1869 -3097 .4536 
Miscellaneous .1780 .2959 .4367 
All prices: quality 
adjusted .1982 3273 4748 
Furnishings 1899 3142 4587 
Miscellaneous 1752 2918 4320 





Note: See the author (1975, Table 8, p. 28). The nominal 
distribution indices are for urban families, 1960-61. These 
data refer to total family expenditures over ten income 
classes ranging from ‘“‘under $1000" to ‘‘$15,000 and 
over.” The calculation in line 1 uses expression (1) in the 
text. The impact of prices on inequality uses line 1 as a base 
following expression (3) in the text. The p,; are taken from 
Table 4 and the w; are estimated from double-log expendi- 
ture functions. 


index rises by 5 percentage points. That is, price 
trends have had at least one quarter as much 
effect as nominal income trends in contributing 
to inequality movements in recent years. 

We conclude that prices have been a signif- 
icant regressive force since the late 1960’s. 


IV. “Strategic”? Wage Goods and Inequality 


Which wage goods have been most respon- 
sible for the regressive impact of prices since 
1967? Table 9 confirms in quantitative terms 
what we already suspected. Virtually all of the 
regressive price impact can be traced to food. 
While overall inflation acted to raise Atkinson’s 
index (e = 2.5) by 1.33 percentage points, food 
prices by themselves contributed to a 4.08 per- 
centage point increase. Similar patterns emerge 
for the 1929-48 period (Table 7). The total im- 
pact of the most recent inflation was less regres- 
sive primarily because of the rise in price of all 
goods contained in the ‘‘Miscellaneous’’ cate- 
gory: automobiles, medical care, education, 
and recreation. Nonetheless, food prices do 
indeed dominate, and price regressivity pre- 
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vails after 1967. 

Certainly food’s strategic role is explained in 
part by its extraordinary rise after 1939 in the 
first inflationary episode, and after 1972 in the 
second, But its dominance can also be explained 
by the relative sensitivity of inequality mea- 
sures to a given change in food prices in com- 
parison with an identical change in any other 
price. The computations reported in Table 10 
reveal the impact of a 25 percent change in some 
consumer good price—holding all other prices 
constant-—-on Atkinson’s index. The strategic 
wage goods are food, whose price has by far the 
largest potential regressive impact, and mis- 
cellaneous, whose price has by far the largest 
potential progressive impact. The latter includes 
car purchases and general services, both ‘of 
which have an important progressive price 
impact. 

Some surprises emerge when these computed 
‘‘price-sensitivity’’ figures are compared with 
figures from other countries or from earlier 
points in American history. Food is a far more 
important strategic wage good in America than it 
is in the United Kingdom. Muellbauer’s esti- 
mates (1974, Table 11, col. 1) for the United 
Kingdom are not completely comparable with 
ours, yet the American figure is twice as large. 
Table 10 also reports the surprising result that 
food prices have increased their strategic role 
since the 1930’s. In 1935-36, a 25 percent rise 
in food prices would have raised Atkinson’s 
index (e = 1.5) by 0.63 percentage points; the 
comparable figure for 1960—61 is 1.03 percent- 
age points. There are some other changes over 
these three decades that are worth noting too: 
(i) fuel and light have declined from a position of 
important price regressivity to unimportance; 
(ii) medical care has reversed its role from price 
progressivity to price regressivity. 


V. Qualifications and Speculations 
The sensitivity of distribution indices to prices 
in twentieth century America is in part a fabrica- 
tion—but, I believe only a small part. A fixed- 
budget weight model has been used throughout. 
More elaborate expenditure models, with endog- 
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TABLE 10—SENSITIVITY ANALYSIS: ‘‘STRATEGIC’’ COMMODITIES, INFLATION, AND INEQUALITY 











U.K. All Families 





U.S, Urban Families 





1970 1935-36 1960-1961 
Atkinson’s Inequality Index: e=4+1.5 e=+1.5 e=+1.5 e= 42.5 e= +4.0 
Nominal expenditure distribution: Z .0962 1796 .1913 3165 .4618 
Impact of a 25 percent change in P}, 
holding all other P, constant: J —} 
Detail, j=1...6 
Food + 0054 +0062 +.0099 +0156 +,0190 
Housing + .0028 +0018 +.0011 +.0015 +.0015 
_ Fuel and light 0 + .0023 + .0004 + .0006 + 0006 
Furnishings na — .0006 — 0007 0011 ~ 0014 
Clothing i ~.0013 —.0022 — .0028 — 0042 ~ 0051 
Miscellaneous na — .0073 — .0077 ~ .0122 0150 
Detail, j=1,...,15 
Food + .0054 + .0063 +.0103 +.0161 + .0194 
Housing +.0028 +.00:9 +.0012 +.0016 +.0016 
Fuel and tight 0 + .0023 + .0004 + .0006 +0006 
Furnishings }- 0043 —.0006 —.0007 ~.0011 ~.0014 
Automobile " —.0041 —.0053 -- .0078 ~~ 0088 
Household operations na — 0018 — .0004 — .0008 ~ 0011 
Clothing — 0013 — 0021 —.0027 — .0043 ~ 0051 
Other transport na 0 —.0001 ~~ 0003 ~ 0004 
Medical care na — .0004 + .0007 + .0009 +.0010 
Recreation — 0008 —.0012 —.0011 ~.0017 — 0020 
Personal care na +.0001 0 0 — 0001 
Tobacco +.0012 +.0003 +.0001 +.0002 + .0002 
Education na — 0005 ~— .0004 —- 0006 — 0007 
Reading na +.0001 0 0 0 
Miscellaneous goods ~ 0011 
Miscellaneous ae a 9 E ~ -0039 ~ 0046 





Note: See the author (1975, Tables 10 and 11, pp.32-33) and Tables 7 and 9 above. The 1970 U.K. data come from 
Muellbauer (1974, Table V, p. 47) and refer to the distribution of 1970 expenditures in 1964 prices. 


enous budget weights, would diminish our 
price-sensitivity estimates. Since food is the 
overwhelming strategic wage good, however, it 
appears unlikely that approaches allowing for 
substitution would significantly change our 
results. 

While this paper establishes that nominal and 
real inequality indicators almost always move 
together, the differential impact of prices by 
class has never been as large as the nominal 
inequality movements themselves. One can 
hardly dismiss them on these grounds, however, 
since any serious macro-econcmic distribution 
theory must confront these curious price facts. 
Why the consistent historical correlation be- 
tween the relative prices of outputs and inputs? 
That is, why do periods of ‘‘stretching’’ in the 
pay structure and increasing nominal inequality 
in the size distribution always contain relative 


price changes which inflate the cost of living for 
the poor faster than for the rich? Why is the 
opposite almost always true for periods of 
levelling in the nominal size distribution? The 
correspondence seems to extend to periods far 
longer than can be accounted for by aggregate 
demand instability. It seems to me that any 
macrodistribution theory which purports to ex- 
plain American twentieth century inequality 
experience must simultaneously account for the 
behavior in the commodity output price struc- 
ture as well. 
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Inequality: Earnings vs. Human Wealth 


By Lee A. LILLARD* 


Inequality in income has been an issue of con- 
tinuing interest to economis7s. The recent liter- 
ature on earnings over the life cycle (see Yoram 
Ben-Porath, Thomas Johnsen, William Haley) 
has made clear that a relevant policy issue is the 
inequality of lifetime earnings appropriately dis- 
counted, or human wealth. To the extent that 
earnings differences among individuals at one 
point in time are compensated at another, the 
equity issue is diminished. For example, among 
recent entrants into the labor force low earnings 
may reflect high levels of investment in training 
which will be compensated by high earnings at 
later stages of the life cycle, and conversely for 
those investing less. On the other hand, earnings 
differences may reflect permanent differences in 
eamings capacity which persist throughout the 
life cycle. In cross-section data it is not possible 
to distinguish compensatory from permanent 
differences among individuals except when due 
to measurable variables. Indeed one cannot dis- 
tinguish these two from purely transitory varia- 
tion, In this paper! I estimate inequality in 
human wealth, evaluated from ages 16 to 65, 
from data for a group of men born between 1917 
and 1925 (a birth cohort) for whom earnings 
data are available at several points in their life 
cycle. I also examine schooling, ability, and 
background as determinants of human wealth 
inequality. 

This analysis of longitudinal data extends pre- 
vious studies of earnings and income inequality. 


*Research associate, National Bureau of Economic 
Research. The work for this paper was supported by the 
National Science Foundation (GS31334) and the U.S. 
Department of Labor (L73-135). I wish to thank Finis 
Welch and Victor Fuchs for their helpful suggestions, and 
Barbara Williams for her assistance. 

‘A similar approach is taken in an earlier paper by the 
author (1975) where the emphasis is on the usefulness of 
empirical earnings functions for generating earnings and 
human wealth distributions. The paper provides a more 
detailed account of human wealth as an index of lifetime 
economic well-being. 
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Most previous studies considered earnings dif- 
ferences among members of a population at a 
point in time (a cross section), although com- 
parisons have been made among demographic 
groups over time. Attempts by researchers to 
incorporate the life cycle notion include 1) cal- 
culation of inequality within narrow age 
groups, and 2) calculation of the present value 
of the cross-sectional lifetime profile of earn- 
ings. For example, see Hendrik Houthakker 
and Bruce Wilkinson. Similarly, Morton Paglin 
recently suggested that measured inequality 
should include only variation around the 
aggregate cross-sectional? mean earnings-age 
profile. 

Longitudinal data allow separation of earn- 
ings into permanent and transitory compo- 
nents. While permanent differences among 
individuals due to measurable variables such as 
years of schooling and socioeconomic back- 
ground can be ascertained from either cross- 
section or longitudinal data, multiple observa- 
tion of each individual is necessary to estimate 
the variation in permanent earnings differences 
among observationally identical individuals. A 
logical use of this additional information is to 
consider inequality among individuals in the dis- 
counted sum of lifetime earnings. 

I conclude from the following analysis of 
longitudinal data (and from other studies by the 
author cited at appropriate places) that there is 
considerable variation in human wealth. Hu- 
mgn wealth is however substantially more 
equally distributed, as measured by the co- 
efficient of variation or Gini coefficient, than 
earnings within narrow life cycle ranges. The 

*The Paglin procedure corrects only for the overall mean 
age-income relationship and ignores individual differences 
in profiles which are predictable, such as schooling dif- 
ferences. His procedure would indicate positive inequality 
even if all individual or household age-income profiles 


were equal in present value but differed in shape from the 
aggregate mean profile. 
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contribution of schooling, measured cognitive 
ability, and a limited set of background variables 
to variation in human wealth is approximately 
the same as their contribution to variation in 
earnings within age groups. Both are roughly 
10 to 12 percent. The remaining inequality in 
human wealth is due to individual differences 
in earnings which persist over a lifetime caused 
by unmeasured factors. Of the measured vari- 
ables, years of schooling has a larger effect on 
annual earnings than does measured ability, at 
any age. However, the contribution of schooling 
to human wealth is much more sensitive to dis- 
counting because of the period of foregone 
earnings associated with schooling. Conse- 
quently, measured ability has a substantial 
effect on human wealth that persists even at dis- 
count rates sufficiently high to make the return 
to schooling negative. 


I. Earnings, Human Wealth, and the Life Cycle 


It may be useful in developing a clear under- 
standing of the relationship between variations 
in human wealth and annual earnings to con- 
sider some straightforward illustrations. For 
simplicity, assume away exogenous earnings 
growth over time and differences in the length of 
working life and retirement. Also assume a zero 
discount rate so that present values are sums. 
Consider first an example which should clarify 
how the variance in earnings can exceed the 
variance in human wealth. Assume that all 
individuals in a given population have the same 
lifetime earnings profile (earnings rise with age), 
but they differ in age. There is correspondingly 
zero variation in human wealth and zero varia- 
tion in earnings at any specified age, but positive 
variation in earnings at a point in time among 
individuals in the population. In addition, one 
would observe positive covariance among earn- 
ings values for adjacent years. Those with high 
earnings in the first year are older and have high 
earnings in the second year as well. If there are 
several earnings streams which have the same 
present value, but differ in the rate of earnings 
growth with age, these conclusions are unaltered 
except that there will be positive variance in 
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the earnings of individuals the same age, and 
that earnings early in life and late in life will be 
negatively correlated among individuals. 
Clearly in this illustration the coefficient of 
variation and Gini coefficient of concentration 
will indicate zero inequality in human wealth 
and positive inequality in earnings, by age 
group, or aggregated over ages. 

Secondly consider how the variance in human 
wealth can exceed the variance in earnings. 
Assume contrary to the first illustration that 
earnings do not vary with age (flat age-earnings 
profiles), but do vary among individuals. Varia- 
tion in earnings will be the same at all ages and 
aggregated over ages. The variance in human 
wealth must exceed the variance in earnings 
Since it is*the discounted sum of the constant 
earnings value. In this particular case the co- 
efficient of variation in earnings at any age ex- 
actly equals the coefficient of variation in human 
wealth. Inequality in earnings would then ap- 
propriately index inequality in human wealth. 
If the age-earnings profiles are allowed to slope 
upward (but remain parallel), any cross- 
sectional earnings distribution aggregating over 
ages will have larger variance than the earnings 
distribution at any age. The variance of the 
aggregate earnings distribution will depend on 
the age distribution of members of the aggregate 
as well as the distribution of profiles among 
members. The inequality in earnings at any age 
still accurately reflects inequality in human 
wealth even though the variance in human 
wealth is larger than the variance in earnings at 
any age. 

Clearly as the features of these two extreme 
illustrations are combined, i.e., as individual 
profiles differ in both mean level and lifetime 
pattern, either extreme may dominate. The 
major difference between the two illustrations 
is the degree to which differences in lifetime 
earnings profiles among individuals are com- 
pensated or uncompensated in present value and 
the degree of variation in uncompensated dif- 
ferences. The model to be considered empir- 
ically incorporates all of these features: various 
shapes of age-earnings profiles due to measur- 
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able variables, differences in human wealth 
dur to unmeasured variables, as well as sto- 
chastic variation in earnings from year to year. 


I. Ex Post Pattern of Lifetime Earnings 


In this section the lifetime pattern of real 
annual earnings® (in 1970 dollars) is analyzed 
for a group of 4699 men for whom to 5 age- 
earnings points are observed between ages 19 
and 57, and years between 1943 and 1970. These 
are the men in the National Bureau of Economic 
Research-Th sample.* The sample is based on a 
group of males born primarily between 1917 and 
1925 and volunteering for Air Force pilot, 
navigator, and bombardier programs in 1943. 
The men are all in the top half of AFQT exam 
scores, are at least high school gratluates and 
have experienced military service (and thus were 
eligible for G.I. Bill benefits). In addition to 


3 Annual earnings are gross earnings from employment 
including self-employment. Earnings are not net of taxes. If 
taxes are roughly proportional then the coefficient of varia- 
tion and Gini inequality measures will be little affected. 

î Robert L. Thorndike and Elizabeth Hagen sent a ques- 
tionnaire to a sample of 17,000 of these men in 1955 which 
included questions on schooling and 1955 earnings. The 
NBER sent to a subset of these a subsequent questionnaire in 
1969 which included additional questions on earnings in later 
years and questions on schooling and initial job earnings. 
The data include 5 separate approximately equally spaced 
points on the age-income profile as well as the year of initial 
job, year of last full-time schooling, years of schooling, and 
the twenty separate measures of ability. The age-income 
points are approximately initial job, 1955, 1960, 1964, 
and 1968. The observed age range is 19 to 57 years but 
with less than | percent outside the range 19 to 55. The 
distribution of observations by year are as follows: 3,844 
for 1945-52; 1,846 for 1953-57, 3,692 for 1958-62; 
1,231 for 1963—66; and 4,774 for 1967-70. 

The individuals in the sample differ from the U.S. male 
population as a whole in several ways. First the sample in- 
cludes a high ability group. All of the men completed high 
school or high school equivalency examinations, and passed 
the initial screening for the Air Force flight program. Their 
general health was better than the general population in 
1969, They were more homogenous in height and weight due 
to military qualifications. They seem to have a high 
degree to self-confidence and self-reliance. Some of these 
factors may however be related to the high ability. In 
addition, all of the men had the G.I. Bilt available to help 
finance their schooling. Other studies based on the NBER-TH 
data include studies by John Hause and Paul Taubman 
and Terence Wales (1974). Each of these authors con- 
sidered the effect of ability on earnings in a slightly 
different way from the one considered here. Thorndike 
and Hagen give a discription of the early basic data. 
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annual earnings and schooling, each individual 
reported several background characteristics 
including parents’ education, number of sib- 
lings, religion, and number of childhood family 
moves. Several measures of ability taken upon 
entry into the military have been aggregated 
into a single index of ability corresponding 
roughly to /Q.5 

The basic data on individual schooling, 
IQ type ability, background, and repeated ob- 
servations of real annual earnings (in 1970 
dallars) are used to estimate age-earnings rela- 
tionships. Since earnings represent repeated 
otservation of the 1917—25 cohort group, any 
exogenous real earnings growth over the period 
1943—70 will be confounded in the age variable. 
The estimated earnings function is of the form? 


(1) Y(Ageit, Sch; ,10;, Soci) = 


2 
D DS aweAge - Schi: 1Qf 


0 @=0 


The ability index used here is one aggregated by a prin- 
cipal component analysis (the first principal component) 
from individual indices of reading comprehension, two 
mathematics tests, two tests of numerical operations, two 
tests of spatial orientation, speed of identification, and 
dial and table reading. Since principal components are 
not scale and origin invariant the aggregate ability index is 
arb:trarily scaled to have mean one and standard deviation 
one-quarter. 

SAll 15,387 age-earnings points are simply aggregated, 
combining the time-series and cross-section aspects. 

The earnings function ts estimated as that polynomial 
surface which ‘‘best’’ fits the data in the sense of minimum 
variance without excessive order. That is, additional order 
polynomials in age, schooling, and ability are introduced 
until they fail to reduce error variance significantly at the 
5 percent level. The best equation is found to be cubic in 
Age, quadratic in Sch, and quadratic in JQ. Only Age 
represented a cubic relationship irrespective of the order of 
entering polynomials. The social variables are entered 
additively arbitrarily. However, additional investigation 
suggests that only Jewish religion would significantly 
interact with age. The earnings function is estimated by 
ordinary least squares omitting the individual dummy 
variables representing 8; The values of 6; are estimated 
in a second stage as the mean residual for each individual. 
The straightforward dummy variable approach is in- 
tractible since 4,699 dummy variables are to be estimated. 
The reported estimated variance of & is an unbiased esti- 
mate correcting for the finite number of observations per 
person. 
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where Age jt = age of individual i at observation 
t; Sch; = ith individual’s years of schooling; 
IQ; = ith individual’s JQ type ability index; 
Soc; is the ith individual’s vector of seven social 
variables including father’s and mother’s years 
of schooling, number of siblings, number of 
childhood family moves, and religion dummy 
variables for Protestant, Catholic, and Jewish 
(other religions, no religion, and nonresponses 
represent the omitted class). The ith individual’s 
permanent deviation from the aggregate earn- 
ings function ô; and the transitory residual €; 
(itself independently and identically distributed 
over t and i) are assumed independent of each 
other and all measured variables. While this 
earnings function is more complex than the usual 
linear additive versions, it more completely re- 
veals the interactive nature of the relationships. 

Variation in schooling, ability, and back- 
ground explain 30.1 percent of the variation in 
annual earnings. The estimated standard devia- 
tion of (8; + €;,) is $7,997 with a standard devi- 
ation of $5,224 and $6,054 for ea and §,, 
respectively.® Thus 57 percent of residual varia- 
tion is explained by individual 6; differences.’ 
This 57 percent may be interpreted as an esti- 
mate of the simple correlation between the 
residuals for any two observations on the same 
individual. Correspondingly 70 percent of total 
variation is explained by measured variables 


5A more complete specification of the residual structure 
and alternative estimation procedures is provided in the 
author (1975) including generalized least squares estimates 
based on random variance components. All variance 
estimates presented here are weighted for unequal number 
of observations for each individual and are corrected for 
the finite number of multiple observations to make the 
corresponding estimates unbiased. Similar results from 
pane] data on wider range of birth cohorts observed over a 
shorter period are reported (i) by the author and Yoram 
Weiss for a sample of Ph.D scientists observed over the 
decade 1960-70, and (ii) by the author and Robert Willis 
for a national sample of males from the Michigan Income 
Dynamics Panel observed over the period 1967~—1973. 

One source of variation in ô is cohort differences within 
the 1917-25 cohort group due either to cohort differences 
in, say, schooling quality or to exogenous wage growth 
occurring between birth cohorts. This source is clearly 
evident by comparing the mean values of ô across cohorts: 
$1,020 for 1925; 800 for 1924; 18 for 1923; —62 for 1922; 
—875 for 1921, ~745 for 1920; —347 for 1919; ~ 1329 for 
1918; and —1,924 for 1917. The variances however do 
not vary systematically among cohorts. 
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plus the permanent component &;. These vari- 
ance components play an important role in 
human wealth variation as we will see later. 

Representative age-earnings profiles based on 
this earnings function are presented in Figure 11° 
for a Protestant with average levels of other 
social variables. The earnings profile is shifted 
vertically by $84 for each additional year of 
father’s education, by $101 for each additional 
year of mother’s education, by —$110 for 
each additional sibling, by $28 for each child- 
hood family move, and by $345 for Catholic 
and $4147 for Jewish religion (relative to 
Protestant). 

The life cycle earnings patterns and differ- 
ences in those patterns due to schooling and 
ability levels are clearly represented. Earnings 
rise over the lifetime and rise more rapidly for 
the more educated and the more able. For exam- 
ple, between the ages 40 and 45, earnings 
rise at a rate of $556 per year for the college 
graduate of mean ability while at a rate of $366 
for a high school graduate and $880 for a pro- 
fessional or Ph.D. of mean ability. For a college 
graduate, earnings rise at a rate of $494 per 
year for an individual one standard deviation 
below mean ability and $627 for an individual 
one standard deviation above mean ability. 

Both the more educated and the more able 
initially, prior to age 30, have lower earnings 
due possibly to higher levels of job training 


The exact eamings are given by: Y= 4157. + 84. 
Father + 101. Mother + 28. No. Moves — 110 No. Sibs — 
295. (Prot Dummy) + 50. (Cath Dummy) + 3852 (Jew 
Dummy) + 1935.5 (Sch) — 296.1 (Sch Sq) — 785.9 (Age) + 
59.4 (Age Sq) ~ 1.085 (Age Cu) — 162.6 (Age) (Sch) + 
14.3 (Age Sq) (Sch) — .23 (Age Cu) (Sch) + 38.0 (Age) (Sch 
Sq) — 2.9 (Age Sq) (Sch Sq) + .05 (Age Cu) (Sch Sq) + 
2979.1 (Abil) (Age)— 213.9 (Abil) (Age Sq) + 3.9 (Abil) 
(Age Cu) — 296.2 (Abil) (Age) (Sch) + 21.9 (Abil) 
(Age Sq) (Sch) ~ .47 (Abil) (Age Cu) (Sch) — 33.3 (Abil) 
(Age) (Sch Sq)+2.4 (Abil) (Age Sq) (Sch 5q)- 
.032 (Abil) (Age Cu) (Sch Sq) — 2774.5 (Abil) (Sch) + 
459.7 (Abil) (Sch Sq)— 2106.1 (Abil Sq) (Age) + 
149.6 (Abil Sq) (Age Sq) ~ 2.7 (Abil Sq) (Age Cu) + 
364.9 (Abil Sq) (Age) (Sch) — 25.4 (Abil Sq) (Age Sq) 
(Sch) + .48 (Abil Sg) (Age Cu) (Sch) — 2.9 (Abi! Sq) 
(Age) (Sch Sq) + .17 (Abil Sq) (Age Sq) (Sch Sq) — 
.G08 (Abil Sq) (Age Cu) (Sch Sq) + 463.8 (Abil Sq) (Sch) — 
139.8 (Abil Sq) (Sch Sq) ~ 3393.1 (Abil) + 3533.0 (Abil 
Sq): Sch = years schooling beyond 10, Age = age be- 
yond 16. 
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investment which in turn causes future earn- 
ings to rise more rapidly. This empirical rela- 
tionship illustrates the finding in previous 
studies (see Zvi Griliches and William Mason 
and many works cited in Christopher Jencks), 
that measured cognitive ability has little effect 
on earnings at early ages. It is important to note 
that almost all studies of the effect of ability on 
earnings have been based on young men under 


35 years of age. Since ability has its greatest ` 


effect late in the life cycle, either using young 
samples or ignoring interaction with age sub- 
stantially understates the effect of ability. 

Another important finding is a strong positive 
interaction"! between ability and schooling oper- 
ating primarily on the age earniags profile. That 
is, schooling has a greater impact on the age 
earnings relationship for more able persons, and 
vice versa. These same positive interactions are 
also quite evident in their effect on human 
wealth. 


HI. Mean Human Wealth 


The expected value of human wealth for a 
given set of measured variables is estimated by 
summing discounted predicted earnings values, 
i.e., 7 


r 


"This positive interaction is enhanced by a positive simple 
coorelation between schooling and ability in the data of .245. 
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VALUES OF OTHER SOCIAL VARIABLES 
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(2) MHW(Sch, Abil, Soc) = 

N—16 

5, MY(t, Sch, Abil, Soc)/(1 + 1) 

t = Sch+1—10 

where MY is predicted from the estimated earn- 
ings function (1) excluding ô;, and N is the age 
of full retirement. The human wealth values 
presented in Table 1, in 1970 dollars are dis- 
counted to age 16 and assume full retirement at 
age 66.12 These values correspond to an analysis 
of the effect of measured variables on the human 
wealth of a “‘representative individual.” 

A. striking result is that while schooling has a 
larger effect on annual earnings at any age than 
does ability, the effect of schooling on mean 
human wealth is much more sensitive to dis- 
counting than is the effect of ability. When un- 
discounted, schooling clearly has the dominant 
effect on lifetime earnings. However, cognitive 
ability continues to have a positive effect on 
human wealth at discount rates beyond which 
the effect of schooling has turned negative. The 
reason for the difference in sensitivity to dis- 


Estimates of human wealth exclude consideration of 
earnings while in school, for which no data are available, 
and lower earnings incurred while in military service. Age- 
earnings profiles are assumed to be flat beyond the upper 
end of the sample age range, about age 52, since the pro- 
files in Figure | appear to peak there. Varying the retirement 
age between 54 and 70 made no differences in the inequality 
conclusions, 
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TABLE I—MEAN HUMAN WEALTH IN 1970 DOLLARS ASSUMING FULL RETIREMENT AT AGE 66 FOR A PROTESTANT 
WITH AVERAGE VALUES OF OTHER SOCIAL VARIABLES 











Discount Years of Schooling: 

Rate Ability 12 13 14 15 16 17 18 19 20 
Low (.75) 561734 570387 587666 604956 620697 634832 648042 661958 679159 

.00 Average (1.00) 590258 590257 604210 624534 649015 677003 708208 742350 780300 
High (1.25) 620864 629259 645082 666390 692553 722883 756962 794537 835340 
Low (.75) 252447 251049 252256 253773 255099 256116 256899 257786 2592380 

.03 Average (1.00) 260149 255425 255719 258858 264081 270992 279337 288874 299693 
High (1.25) 270434 267564 268909 273196 279615 288035 298072 309510 322146 
Low (.75) 163305 159107 156424 154280 152388 150610 148886 147276 145965 

.05 Average (1.00) 166144 160014 156981 155992 156557 158374 161195 164796 169117 
High (1.25) 170960 165399 163198 163166 164790 167737 171754 176643 182230 
Low (.75) 113200 107650 103253 99566 96390 93570 90985 88578 86363 

.07 Average (1.00) 113848 107091 102601 99773 98245 97741 98027 98897 100236 
High (1.25) 115908 109217 105424 103441 102776 103129 104270 106020 108228 





Note: The ability index is distributed with mean one and standard deviation .25. 


TABLE 2—CONTRIBUTION OF SCHOOLING AND ABILITY VARIABLES TO MEAN 
HUMAN WEALTH 
(Discounted at 0--7 Percent) 











0% 3% 5% 7% 

College vs. High School 

Low (.75) Ability 58963 2652 ~ 10917 — 16810 

Average (1.00) Ability 58757 3932 —9587 — 15603 

High (1.25) Ability 71689 9181 ~6170 — 13132 
Ph.D./Professional vs. College 

Low (.75) Ability 58462 4281 ~ 6423 — 10027 

Average (1.00) Ability 131285 35612 12560 1991 

High (1.25) Ability 142787 42531 17440 5452 
Average to Low Ability 

High School 28524 7702 2839 648 

College 28318 8982 4169 1855 

Ph.D,/Professional 101141 40313 23152 13873 
High vs. Average Ability 

High School 30606 10285 4816 2060 

College 43538 15534 8233 4531 

Ph.D./Professional $5040 22453 13113 7992 





counting ‘is the period of foregone earnings as- 
_ sociated with additional schooling but not with 
greater ability. An increase in ability for a given 
schooling level is accompanied by an initial 
period of slightly lower earnings followed by 
greater earnings for the remainder of the life 
cycle; but initial earnings begin at the same age. 
Additional schooling may be thought of as an 
investment while additional ability may be 
thought of as a greater endowment. The effect 
of a greater endowment of ability is consistent 
with greater on-the-job training investment 
which is more than compensated. 
Table 2 clearly illustrates the strong positive 


interaction between ability and schooling in their 
effect on mean human wealth. More able per- 
sons gain more human wealth from additional 
schooling than do less able persons, and the re- 
turns to greater ability are greater at higher 
levels of schooling. Similarly, the returns to 
schooling increase rather than decrease with 
mere schooling, and the return to a higher 
measured ability index is an increasing function 
of measured ability.!° For example, discount- 
ing at 3 percent, the difference in mean human 


"This result may be partially due to the composition of 
the sample studied which includes only highly able and 
well-educated men. 
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TABLE 3---CONTRIBUTION FOR COLLEGE GRADUATES 
OF SoctaL VARIABLES TO MEAN HUMAN WEALTH 
(Discounted at 0-7 Percent) 











Background Variable 0% 3% 5% T% 
Father’s Education 

(one year) 3696 1714 1107 753 
Mother’s Education 

(one year) 4444 2061 1331 905 
Number Siblings 

(one more) —4840 —2245 —1449 —986 
Number Pre-High School ' 

Moves (one more) 1232 571 369 251 


Religion 
Jewish-Protestant 
Catholic-Protestant 


182468 84620 54637 37157 
15180 7040 4545 3091 





wealth between a college and a high school 
graduate is $2,652 at low ability and more than 
three times that figure ($9,181) at high ability. 
The corresponding values for Ph.D. versus 
college are $4,281 and $42,531, respectively. 

While the set of background data used here 
is quite limited, we can gain some ideas of their 
relative importance to human wealth. Mother’s 
education has a slightly larger effect on son’s 
earnings and mean human wealth than does the 
father’s education, by roughly 20 percent. Con- 
sider, for example, that these estimates imply 
that the mother’s attainment of a college degree 
versus a high school degree is associated with 
an increase of $17,776 in undiscounted life- 
time earnings, compared to $14,784 for the 
same change in father’s education. These esti- 
mates are roughly 30 percent as large as the ef- 
fect of the son’s own college attainment over 
high school ‘for an average-ability son. The 
effect of parents’ education is enhanced by 
their strong positive correlation with each other. 
The number of siblings has a negative effect on 
earnings and mean human wealth while the 
number of pre-high school family moves has an 
insignificant positive effect. By far the largest 
background effect is due to religion, particularly 
if the person is Jewish.'* See Table 3. 


Part of the effect of this variable may be due to the city 
Size of the respondents’ residence since much of the Jewish 
population resides in the New York metropolitan area which 
has substantially higher wages than most other parts of the 
United States. 
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The direct effect of these background vari- 
ables on earnings and mean human wealth 
appears to be rather small compared to schooling 
and ability. These variables also indirectly 
affect earnings and human wealth through their 
effect on schooling and ability which is not 
accounted for here. 


IV. Dispersion in Human Wealth 


Dispersion in earnings and human wealth 
arises from the underlying dispersion of their 
de-ermining characteristics including schooling, 
measured ability, background, and the un- 
measured component 6. One objective here is to 
move beyond the representative individual no- 
tion to estimate the total variation in human 
wealth. A second objective is to assess the rela- 
tive importance of schcoling, ability, and back- 
ground as determinants of inequality in human 
wealth. Since predicted earnings MY and the 
estimated value of the individual component ô 
are orthogonal by construction, the contribution 
of each to variation in human wealth may be 
separated and the sum of the two components 
equals the total. 

More specifically, the variance in human 
wealth is estimated in the following manner. 
First, an estimate of mean human wealth 
(MHW) is made for each individual in the 
saraple based on his schooling, ability, and 
background by summing discounted predicted 
earnings as in equation (2). This estimate cor- 
responds to the expected value of human wealth 
for a given schooling, ability, and background 
set The variance of MHW corresponds to dis- 
persion in human wealth due to measured 
schooling, ability, and background differences. 
Next, each individual’s human wealth HW is 
estimated by utilizing the individual’s own ob- 
served earnings history. The mean discounted 
res.dual from MY is calculated so that the 
present value of each individual’s transitory 
earnings component is zero and thus adds 


15.4 detailed study of these indirect effects is presented in 
the context of a full recursive system relating background, 
ability, schooling, and lifetime patterns of earnings in the 
author (1975). 
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nothing to the variance in human wealth. When 
the discount rate is zero the resulting mean 
residual] is an unbiased estimate of 6;. An indi- 
vidual’s estimated human wealth HW is then 
MHW plus the present value of the mean dis- 
counted residual, and the variance in human 
wealth is the sum of the orthogonal variance 
components. For calculating variances over 
individuals each observation is weighted in 
proportion to the number of age-earnings 
points observed for that individual. The stan- 
dard deviations of these discounted mean re- 
siduals are $6,054, $5,283, $4,871, and 
$4,555 for discount rates of 0, 3, 5, and 7 per- 
cent, respectively. 

This procedure for calculation of individual 
human wealth is analogous to estimating the 
earnings function with discounted earnings val- 
ues as the dependent variable. Alternative esti- 
mates of the variance in human wealth obtained 
by ignoring the earnings function and estimat- 
ing each individual’s human wealth directly 
from his observed earnings values were very 
close to those reported here. 


V. Inequality in Earnings vs. Human Wealth 


Human wealth (HW) is substantially more 
equally distributed among members of the 
sample birth cohort than earnings within narrow 
life cycle age ranges. Inequality in earnings at 
any stage of the life cycle for men over 30, as 
measured by either the coefficients of variation 
or the Gini coefficient'® is 50 percent larger than 
inequality in human wealth.!” This conclusion 


16 For detailed discussion of alternative inequality indices 
see A. B. Atkinson. 

Inequality among individuals in single year cohorts, 
rather than the 1917—25 cohort group, as measured by 
the coefficient of variation are as follows: .39 for 1925; 
.39 for 1924; .40 for 1923, .44 for 1922; .48 for 1921; 
47 for 1920; .53 for 1919; .43 for 1918; and .49 for 1917. 
The major source of these differences is mean human 
wealth rather than the standard deviation. The greater mean 
human wealth for more recent cohorts is due both to dif- 
ferences in mean human wealth caused by schooling, 
ability and background differences and by differences in 
mean 6 (as noted in fn. 9). 
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is not affected by changes in the discount rate.1® 

Since the members of the NBER-TH sample 
are slightly more homogenous than all members 
of the 1917—25 birth cohort with at least a high 
school degree, it is useful to compare it with a 
similar group from the 1960 Census population. 
The sample cohort group would be ages 35 to 
43 in 1960.19 The corresponding income (from 
all sources including earnings) inequality 
among 35-44 year olds with at least a high 
school degree in the 1960 Census population 
was .69 by the coefficient of variation and .33 
by the Gini coefficient.” These differences 
are not excessively large and are in the expected 
direction since the NBER-TH group is more 
homogenous. 

The difference in inequality between earnings 
and human wealth is partly but not solely due to 
compensated differences in lifetime earnings 
profiles. Inequality in human wealth HW is 
largely dominated by the magnitude of variation 
is the persistent individual differences. Varia- 
tion in 6 accounts for 40 percent of the total 
earnings variation, 57 percent of residual earn- 
ings variation, and 88 percent of variation in 
human wealth HW (undiscounted). 

The importance of this magnitude is illus- 
trated by considering the alternative extreme 
values of 0 and 100 percent of residual earnings 
variation due to 8. If all the residual variation 
were purely random, even within observations 
for the same individual, then inequality in 
human wealth would be due solely to the 


18 Several retirement ages were considered including a re- 
tirement age differing by years of schooling estimated as 
the mzan retirement age for that schooling group based on 
labor force participation rates. It made virtually no difference 
in the inequality conclusions reached here. 

19One may be interested in comparing these inequality 
statements to the more usual cross-section inequality 
figures. Since earnings are roughly uniformly distributed 
over ages within the sample (with the exclusion of ages 
over 57), a simple aggregate of the 15387 earnings points 
over all ages crudely approximates the distribution of 
earnings of a cross section but with only a narrow cohort 
observed. If there are no cohort or exogenous wage growth 
effects it is precisely analogous to a cross-sectional earn- 
ings distribution. Inequality in this aggregate is .75 for the 
coefficient of variation and .353 for the Gini coefficient. 

Calculated from Census of Population: 1960, Final 
Report PC(2)-5A. 
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TABLE 4—DISTRIBUTION OF EARNINGS IN 1970 DOLLARS 











Standard Coefficient Gini 
Age Group Mean Deviation of Variation Coefficient Skewness 
30-34 10,284 6,115 59 254 6.18 
35-39 12,429 7,396 60 281 4.4} 
40-44 15,110 9,037 60 .285 3.18 
45-49 18,795 12,260 65 310 3.10 








TABLE 5——-DISTRIBUTION OF HUMAN WEALTH HW IN 1970 DoLvars ASSUMING FULL 
RETIREMENT AT AGE 66 














Discount Standard 
Rate Mean Deviation 
.00 674, 146 289,380 
.03 277,533 115,878 
05 166,895 69,632 
07 106,775 45,483 


Ccefficient Gini 

of Variation Coefficient Skewness 
43 191 2.69 
42 191 2.94 
42 186 3.18 
43 187 3.38 





Note: Skewness is measured by the square root of E(X — X)°/S%. Coefficient of variation 
is S/X. Individual cbservations are weighted by tre number of observed age-earnings points, 


measured variables,”! schooling, ability, and 
background. Under this restriction both the 
coefficient of variation and Gini coefficient are 
reduced to one-third the former levels (15 and 
7 percent, respectively). Alternatively we may 
note that schooling, ability, and background 
account for 10 to 12 percent of the total 
variation in human wealth, as measured by 
Var(MHW)/Var(HW). The remainder is attrib- 
uted to variation in 8. It is interesting to note 
at this point that the percent of variation in 
earnings within the narrow age groups explained 
by schooling, ability, and background, as 
measured by Var(MY/Age)/Var(Y/Age), is also 
10 to 12 percent. 

At the other extreme all residual differences 
persist over a lifetime. The upper bound on the 
coefficient of variation is 50 to 100 percent 
greater than the predicted values of Table 5. The 
upper bound also ranges from about the same 
level to 50 percent larger than the coefficient of 
variation for earnings within the narrow age 
groups. See Table 6. 

*1For positive discount rates the ccrresponding assumption 


must be that all residual variation is exactly compensated in 
present value. 


TABLE 6—Upper BoUND ON HUMAN WEALTH HW 














INEQUALITY 
Discount 
Rate Standard Coefficient 
(percent) Mean Deviation of Variation 
0 674,146 401,685 -60 
3 277,533 181,305 65 
5 166,895 122,331 ‘BB 
7 106,775 87,603 82 





One may reasonably be interested in in- 
equality within schooling or ability groups. The 
only subgroups with greater human wealth 
inequality than the aggregate are schooling 
groups corresponding to some college but not 
college completion; 13, 14, or 15 years of 
schooling having a coefficient of variation (CV) 
cf .53, .48, and .49, respectively, as compared 
to the .43 overall, for undiscounted values. This 
greater inequality is due to greater dispersion, 
rather than to a lesser mean, relative to other 
subgroups which are more equally distributed. 
The greater dispersion is in turn due to greater 
dispersion in the individual variance com- 
ponent 6, rather than “‘due to schooling, ability, 
and background.” Across schooling classes, the 
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¿CV declines slightly with increased schooling. 
Across ability groups the CV declines slightly 
with increased ability. This fall in equality is 
again due to a less than proportionate rise in 
dispersion due to 6 as the mean human wealth 
rises with increased ability or schooling. In- 
equality in annual earnings within schooling 
and ability groups is at least 50 percent greater 
than inequality in human wealth within the 
corresponding subgroups. 


VI. A Human Capital Interpretation 


The results described above can be interpreted 
many different ways. The first is simply to 
accept them as descriptive and interesting in 
themselves. In the descriptive sense the results 
require very little structure and each reader is 
invited to supply his own interpretation of the 
lifetime earnings patterns, the large individual 
variance component, and the greater inequality 
in earnings than in human wealth. Such inter- 
pretations might include stories of luck, educa- 
tional screening, etc. 

We would like to supply a structure which is 
apparently consistent with these results, al- 
though admittedly naive; that is, a model of 
human wealth maximization through invest- 
ment in human capital. The basic model, first 
formulated by Ben-Porath, has become a popu- 
lar vehicle for detailed refinement of models of 
optimal life cycle investment in human capital. 
Versions of this model, considered by William 
Haley, Thomas Johnson, the author, Sherwin 
Rosen, and T. D. Wallace and Loren Ihnen, 
assume individual maximization of discounted 
earnings net of investments. Individuals choose 
‘‘optimal’’ schooling periods and lifetime pat- 
terns of investment depending on their own 
endowments, constraints, and abilities. These 
endogenous decisions then determine a lifetime 
pattern of earnings with the greatest present 
value. The individual then maximizes his inter- 
temporal utility subject to this wealth con- 
straint. It is obvious from the formulation of 
the model that if individuals maximize their 
human wealth then there will be inequality 
among individuals in human wealth to the extent 
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that they differ in endownments, constraints, 
subsidies, and abilities. 

While the full model and solution are not pre- 
sented here,2” I will outline the formal model 
and state some relevant predictions. The primary 
decisions the individual faces are how much 
human capital to allocate to producing addi- 
tional human capital (via his personal production 
function) and how much to spend on purchased 
inputs at each point of time, and at what age to 
stop specializing in the production of human 
capital (i.e., the end of formal schooling). 
These decisions are influenced by the initial 
endowment of human capital at the beginning of 
the planning horizon, the efficiency with which 
additional human capital can be produced, con- 
straints such as the rate at which human capital 
deteriorates, the rental rate on human capital, the 
price of purchased inputs, and the market rate of 
interest. 

The initial endowment of human capital, or 
earning capacity, has the effect of shifting the 
earnings profile up or down by the same amount 
as the change in endowment. It also is inversely 
related to the optimal length of the schooling 
period. If we interpret the background variables 
(all pre-high school except religion) as loosely 
representing the effect of early public and family 
investments in children, then their effect will 
correspond to differences in initial endowment. 
These variables appear to enter the earnings 
function linearly as initial earnings capacity 
would enter if measurable; but this is weak 
evidence at best. 

The large individual variance component 6 
in the earnings function residual is consistent 
with unmeasured differences in initial earning 
capacity. It is also consistent with unmeasured 
differences in investment patterns which are not 
exactly compensated for in present value. As 
measured, it includes both of these effects. 

One way of interpreting the term ability is 
differences in the efficiency with which addi- 
tional human capital can be produced by the 


22See the author (1975) for details. The results reported 
here are representative but not identical for all human 
capital models. 
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individual. Differences in efficiency may repre- 
sent individual differences in production inputs 
which are not under the control of the indi- 
vidual, including genetic endowments as well 
as production inputs provided by society or 
family. Correspondingly societal and family 
inputs may be different (and greater) during the 
formal schooling period than the postschool 
on-the-job training period. Family and social 
background variables representing differences in 
inputs during formal schooling again will shift 
the earnings function. 

Differences in postschooling ability or pro- 
duction efficiency result in earnings profiles 
which are initially lower for the more able due to 
a greater level of investment, but rise more 
rapidly and surpass the earnings of the less able 
and remain greater throughout the life cycle. 
The greater investment by the more able is more 
than compensated in present value. If measured 
ability (measured just post-high school) rep- 
resents postschooling production efficiency this 
prediction is clearly verified by the data as pre- 
sented in Figure 1. The predicted earnings pro- 
file changes just as predicted and human wealth 
increases with increased ability. 

Increased schooling, representing increased 
investment given initial endowment and ability, 
increases the period of foregone earnings which 
is compensated by greater earnings growth and 
greater earnings late in the life cycles. We thus 
have the prediction that some earnings inequality 
is compensated due to differential investment 
and patterns of returns but that some inequality 
in human wealth is expected to persist due to 
differences in endowments, constraints, and 
abilities. Some of the differences in endow- 
ments, constraints, and abilities are represented 
by measured variables and some are un- 
measured and thus captured in the individual 
residual variance component. The unmeasured 
individual variance component is the dominant 
source of the estimated inequality in human 
wealth indicating a need for further research. 


VIL. Summary and Conclusions 


One of the primary predictions of life cycle 
models of human capital theory has been a life 
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cycle pattern of investments which decline over,- 
time and which yield compensating returns later. 
Both tend to produce individual earnings pro- 
files which are concave and which rise more 
rapidly for those with larger early investments. 
These attributes are roughly confirmed by the 
data considered here. Both more able and more 
schooled individuals who are presumably in- 
vesting more are compensated by more rapidly 
rising earnings and higher earnings late in the 
life cycle. 

To what extend are these differences in 
earnings patterns ‘‘compensated’’ in present 
value? Since each individual is assumed to max- 
imize his lifetime position given his endow- 
ments and constraints, there is no presumption 
that each individual’s maximum should be the 
same; i.e., no inequality in human wealth. We 
observe substantial variation in human wealth 
but less inequality in human wealth than earn- 
ings within narrow age groups. The coefficient 
of variation in human wealth is approximately 
43 percent compared to 75 percent in earn- 
ings, and 60 percent within age groups. The 
direction of inequality is unambiguous. To the 
extent that individuals are free to make inter- 
temporal choices about investment in earnings ~ 
potential, and correspondingly are trading cur- 
rent earnings for later earnings, inequality in 
current earnings in inappropriate. Inequality in 
human wealth should be considered. 

We observed that the dominant factor in 
human wealth inequality is the individual vari- 
ance component representing individual unob- 
served differences. Only 10 to 12 percent of 
variation in human wealth is due to variation in 
measured schooling, ability, and background 
variables. Roughly the same 10 to 12 percent 
explanatory power was found within narrow age 
groups. Whether this is large or small depends 
on one’s point of view given that these are only a 
few attributes relative to the many which must 
influence an individual’s lifetime. 

We also find a positive effect of measured 
ability on human wealth. While ability has a neg- 
ligible effect on the earnings of young men, even 
slightly negative, the effect becomes positive 
and larger as the men become older. 
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Devaluation and Portfolio Balance 


By RUSSELL S. BOYER* 


The analysis of devaluation has generally 
been conducted under assumptions which rule 
out detailed consideration of asset market be- 
havior.! Such simplification is justified if there 
exists only one asset, or if the authorities main- 
tain a “‘Keynesian-neutral’’ policy (see S. C. 
Tsiang) so that the economy behaves as if there 
is only one asset.? Recent analyses have paid 


careful attention to intertemporal changes in the . 


wealth of the economy (see Robert Mundell, 
1971, Eytan Berglas and Assaf Razin, Rudiger 
Dornbusch, and Anne Krueger), but have con- 
tinued to assume that wealth takes the form of a 
single nominal asset denominated in domestic 
currency. 

The purpose of this paper is to introduce into 
the analysis of devaluation two classes of bonds: 
nontraded bonds with zero net supply, and 
traded bonds which can be denominated in either 
domestic or foreign currency but which are 
available in perfectly elastic supply. As a result 


*Department of economics, University of Western 
Ontario, and International Monetary Research Programme, 
London School of Economics. Financial assistance from the 
Social Science Research Council, while I was a Research 
Fellow with the Programme, is gratefully acknowledged. An 
earlier version of this paper was presented at the Staff Work- 
shop, Department of Economics, University of Southamp- 
ton, where Ivor Pearce, Gordon Sparks, and A. R, Nobay 
made helpful comments. This draft has benefited consider- 
ably from suggestions by George Borts, June Flanders, 
Douglas Purvis, Michael Parkin, David Laidler, and an 
anonymous referee. I of course remain responsible for 
errors in the analysis. 

'The role of asset markets is minimized in the ‘‘elasti- 
cities’? approach to devaluation. See Joan Robinson, Fritz 
Machlup, Gottfried Haberler, Arnold Harberger, Frank 
Hahn, I. F. Pearce, and Takashi Negishi. 

?Tsiang points out that many analyses of devaluation 
have implicit assumptions about neutral behavior on the part 
of the monetary authorities. He shows that the results of a 
devaluation depend crucially upon the particular neutral 
policy that is pursued. If interest rates are kept constant 
through government action, then Hicks’ composite asset 
theorem permits the treatment of money and bonds as 
though they are a single asset. 
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of diversification portfolios are likely to contain 
an assortment of market instruments, some of 
which may be denominated in foreign currency. 
Under these circumstances capital gains or 
losses become a crucial element in the impact 
effect of a change in the exchange rate. If, as we 
shall assume, the devaluation is unanticipated, 
the quantity of foreign currency denominated 
assets in domestic portfolios is a parametric 
initial condition. The discussion is based on the 
further premise that the central bank maintains 
fixed exchange rates without sterilization at all 
times. f 

The major conclusions of previous research 
hold even when before devaluation the economy 
has a position, whether creditor or debtor, in 
foreign currency denominated market instru- 
ments. In the long run, a devaluation causes all 
nominal variables to rise by the same amount as 
the exchange rate, whereas all real variables are 
unchanged. The initial currency-composition of * 
portfolios changes neither this conclusion nor 
the speed at which the steady state is ap- 
proached. What it does effect is the initial equi- 
librium of the economy immediately after the 
devaluation, and consequently the distance to be 
traversed to attain the steady state. 

As with earlier analyses, this paper shows that 
a devaluation causes a short-run reduction in real 
balances, real wealth, and the relative price of 
the nontraded good. However, the model devel- 
oped below is able to deal with a number of ef- 
fects which single nominal asset models fail to 
capture. In a multiasset model, any exogenous 
shock causes portfolios to be reshuffled, so that, 


3Robinson notes this result of devaluation on real wealth. 
Sidney Alexander points out the influences that a real bal- 
ance effect has, but does not emphasize its importance. 
Recent models containing money and nontraded goods 
(sze Mundell 1971, Berglas and Razin, Dornbusch, and 
Krueger) all have these results on the relative price and real 
wealth. 
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5 for example, nominal balances become an en- 
dogenous variable in the short run. The precise 
nature of the reshuffling that follows a devalua- 
tion depends upon the currency-composition of 
the initial portfolio. Moreover, yields on assets 
are endogenous variables in the model in ques- 
tion, and we are able to show that the domestic 
rate of interest rises in the short run as a result 
of devaluation. 

Section I introduces a model of a small econ- 
omy which produces and consumes a nontraded 
good. In Section II this model is linearized by 
considering differential changes in the values of 

' the endogenous and exogenous variables -in the 
neighborhood of long-run equilibrium, and the 
short-run response of all endogenous variables to 
a small devaluation is derived. In Section III, I 
analyze the consequences of a devaluation for 
saving and accumulation, thereby investigating 
the properties of the long-run equilibrium and 
the process of transition to that equilibrium. 
Section IV provides a conclusion. 


I. The Model 


The model is derived from Mundell’s (1968) 
formalization of the Metzlerian framework for 
an open economy, but incorporates a portfolio 
balance view of the asset markets. The analysis 
is focused on a small economy with static ex- 
pectations which has goods and financial capital 
mobility with the rest of the world. The small- 
ness of the country means that the foreign cur- 
rency price of the traded good is given on the 
world market. With fixed exchange rates and 
free tradet the domestic currency price of the 
traded good is exogenous also on the domestic 
market. In the asset markets the economy faces 
a given rate of return on internationally traded 
bonds. 

In addition there exist nontraded goods and 
nontraded bonds. Nontraded goods consist of a 
group of commodities which have such high 


‘Harry Johnson (1975) recently reemphasized the point 
that commercial policy can accomplish many of the results 
of devaluation. It is necessary, as a consequence, to keep 
the commercial policy stance unchanged during the analysis 
of a devaluation. 
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transport costs that trade in them is not profit- 
able. The nontraded bond, with zero net supply, 
has some unique features which make it specific 
to the country which generates it. Thus the 
price of the nontraded good and the rate of re- 
turn on the nontraded bond are determined 
endogenously. 

All markets clear instantaneously; in particu- 
lar, clearing of the labor market assures full 
employment at all points in time. The supplies 
of factors are given so that the economy’s pro- 
duction point always lies on a given transforma- 
tion locus between traded and nontraded goods. 

The variables whose equilibrium values are 
determined within the model are: the domestic- 
currency price index P; the rate of return on the 
nontraded bond r; real wealth w; the domestic 
money supply M; the domestic-currency value 
of internationally traded bonds held domestic- 
ally B;; the quantity of foreign currency inter- 
national bonds in domestic portfolios B; the 
quantity of local currency international bonds 
in domestic portfolios Bg; the relative price of 
the nontraded good p; the current account sur- 
plus CAS, and the capital account surplus KAS, 
both measured in foreign currency; the domestic 
currency price of the nontraded good Pg; long- 
run target wealth w*; and nominal wealth W. 

The exogenous variables are: a, the share in 


5The assumption of zero net supply is made because the 
distribution effects of this asset between the authorities and 
the private sector may be unimportant or the authorities 
may maintain a zero net position in it. While the use of this 
particular net supply is analytically convenient, the con- 
clusions do not depend upon this explicitly, but continue to 
hold so long as this net supply is not substantial (where that 
term is defined in terms of the partial derivatives of the 
system). If net supplies of this asset are nonnegligible (but 
are no: so large positively as to change the sign of the sys- 
tem determinant), then two short-run conclusions of this 
analysis need to be altered. With sufficiently large positive 
net supplies of this asset the interest rate falls on impact 
due to a devaluation. With sufficiently large negative net 
supplies of this asset real wealth rises. 

The nontraded bond is meant to represent some aggre- 
gate of assets which are poor substitutes for the interna- 
tional bond. This would probably include consumer loans, 
mortgages, equities of local interest, and particularly govern- 
ment bonds with limited marketability. In doing empirical 
work, the appropriate aggregate to use as the nontraded 
bond on the stock side might be as hard to define as the 
aggregate of nontraded goods is on the flow side. 
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production of the nontraded good (with 0 < a < 
1), so that 1 — œ is the share in production of 
the traded good; e, the domestic-currency price 
of a unit of foreign currency (the exchange rate 
defined in the usual way); A, a positive constant 
that relates the rate of asset accumulation to the 
discrepancy between desired and actual wealth; 
and £, the ratio of foreign currency denominated 
assets to total nominal wealth of the domestic 
portfolio immediately before devaluation. Units 
are chosen so that all nominal price variables 
equal one at the initial equilibrium. 
There are six market-clearing equations: 


stocks: 
(1) money: P-l(r, w) -M=0 


h<0,b>0 


(2) traded bonds: P: b,(r, w) — B; =0 


bi, <0, by > 0 


(3) nontraded bonds: b(r, w) = 0 

b,>0, bp >0 

flows: 

(4) nontraded goods: X(p, r, w) = 0 

X, <0, X: <0, X; >0 
T(p, r, w) + CAS = 0 
T,>0,T, <0, 73; > 0 


(5) traded goods: 


(6) asset accumulation: 


h- (wt) w) +28 =0 
w*'>0 


In addition, there are six identities defining 
price and wealth variables: 


(7) p = Pafe 

(8) P=Pe*%,0<a<l 

(9) W=M+B,=M+eBt+Ba 
(10) w=W/P l 


TThe foreign currency price of the traded good is assumed 
constant, equal te one throughout the analysis. 
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(H) B=B/W,ß<1 - 


The market-clearing conditions, with the 
usual signs for the partial derivatives, are in 
the standard format: / is the demand for real 
balances; b, is the demand for a real quantity of 
traded bonds; and b is demand for nontraded 
bonds. It is assumed that the partial derivatives 
have the usual signs. These partials are subject 
to the summing up constraints derived from the 
definition of wealth, equation (9): 


Ly + by +b, =0 
la+ b+ bg = 1 f 


These constraints show that one of equations 
(1)-(3) is redundant. The reason is that with a 
given level of nominal wealth if two of the three 
asset markets clear, then the third one clears 
as well. 

The net supply of nontraded bonds is zero so 
taey do not appear in the definition of wealth. 
The ratio of foreign currency denominated as- 
sets to total wealth is treated parametrically 
(equation (11)) because devaluation is unantici- 
pated. Finally, both W and M are assumed to be 
positive, and 8 is less than one because the , 
economy is taken to be a creditor in domestic © 
currency assets. 

The nontraded goods market clearing condi- 
tion, where X is the excess demand, is of the 
usual form. Real income is not included as an 
argument in any demand function because the 
model deals only with full-employment real in- 
come which can be defined as a constant along 
z production possibility locus.® The equations 
describing the traded goods market and the asset 
eccumulation process need further discussion. 
With free trade, the equilibrium current account 
surplus measured in foreign currency is equal 
to minus the excess demand for traded goods T, 
gs in equation (5).° The excess demand for asset 
eccumulation is equal to desired saving because 


®That is, the price deflator is tailored to the production 
possibility locus so that the real value of income is un- 
changed as the production point moves around the locus. 
For an analysis of devaluation with underemployment see 
Tsiang, Ronald Jones, or Tibor Scitovsky. 
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investment is assumed to be zero, in accordance 
with our assumption of static production. Equa- 
tion (6) specifies the saving function in a target 
form: asset accumulation is a constant, h, times 
the divergence between actual and desired real 
wealth. The wealth target depends positively on 
the interest rate. Thus excess demand for asset 
accumulation is, in equilibrium, equal to the 
capital account deficit. 

These flow market equations are subject to 
the summing up constraint that all income must 
be allocated in some fashion. This puts the fol- 
lowing conditions on the partial derivatives: 


X,+7T,=0 
Xo+T2+ hw*' =0 
X3+T3~-h=0 


The capital account measured by KAS is de- 
fined sufficiently broadly to include all transac- 
tions in financial instruments. This definition is 
used (rather than a further disaggregation of the 
asset accounts with a portion ‘‘above the line”? 
and a portion ‘‘below the line’’) because the 
analysis here is not sufficiently detailed to deal 
with the flow demand for any particular asset. 1° 

_ Transfers into the economy take the form of 
interest payments, equal to r,B;/e (where rp is 
the foreign rate of interest), plus any autonom- 
ous transfers T which are taken to be constant in 
terms of foreign currency. The sum of these two 
items yields the debt-servicing account surplus: 


(12) DAS = r;B,/e +T 


These items and transactions in traded goods, 
the trade account surplus TAS, make up the cur- 
rent account surplus: 


CAS = TAS + DAS 


®Albert Hirschman and Richard Cooper have emphasized 
that one must be specific as to the currency in which any 
nominal magnitude is measured in a context in which the 
exchange rate changes. 

The stock of money (or reserves) is a well-defined func- 
tion of time. Except for the moment of devaluation this 
variable has a sensible time derivative. The text could be 
altered to define this time derivative of the stock of money 
as the portion of the balance of payments accounts below 
the line without changing any of the conclusions. 
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The current account CAS, and the capital ac- 
count KAS, are defined in an all-inclusive fash- 
ion so that they exhaust the transactions recorded 
in the balance of payments. That is, 


(13) CAS + KAS = 0 


This definition of the balance-of-payments 
categories is one way of formalizing the flow 
constraint which the economy faces. To see this, 
assume that the nontraded goods market clears 
so that equation (4) holds. If the traded goods 
market clears (equation (5)) at a value of the 
current account surplus equal to CAS, then the 
asset accumulation market clears as well, and at 
a value of KAS equal to ~CASy. Thus, one of 
equations (4)—(6) is redundant. 


ii. The Impact Effect of Devaluation 

Assume that the economy starts in long-run 
equilibrium so that the capital account surplus 
is equal to zero. Wealth accumulation is zero so 
that markets clear continuously at unchanging 
prices. These prices can be determined from the 
general system above. In light of the remarks 
made in the previous section some of those equa- 
tions are redundant; furthermore, the model can 
be solved in a sequential fashion. 

The simplest, nonreducible portion of the 
system may be written as: 





x(P ajeta p, Mo + Bue +e) =0 
o(r, Mat Boot ees _ 0 


These equations can be derived by substituting 
equations (7)—(11) into equations (3) and (4). 
The exogenous variables are œ and the predeval- 
uation composition of portfolios, My, Bao, Wo, 
and 8.1! The exchange rate e is raised exoge- 


"The subscript 0 denotes the predevaluation level of a 
variable. In a model in which endogenous variables move 
discontinuously at a number of points in time, this notation 
serves to indicate the left-hand time limit of a variable. The 
only point in this paper at which the endogenous variables 
move discontinuously is the moment of devaluation; at all 
other points there is no difference between the value of an 
endogenous variable and its time limit. This notation there- 
fore serves a dual purpose of indicating the time limit at 
the moment of devaluation. I would like to thank Michael 
Mussa and Robert Flood for impressing this point upon me. 
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nously in a devaluation, 

The exogenous change in the exchange rate 
affects both the nontraded goods and nontraded 
bonds markets in ways that can be ascertained 
from a total differentiation of these equations: 


(14) (4: — xaw )aP + Xedr+ 


(-% + XBW )de =0 


—b:WdP + b,dr + beBWde = 0 


The determinant of this two-equation system, 
denoted by A, is then equal to 


Xi 


A= a + (Xaba — Xgb:)W 


Solving for the changes in the endogenous vari- 
ables P and r yields 


— X3b:) Bw 








dP _ Xib;/a F (Xobe 

(15) de A 
dr _ Xıbaw(1 — B)/a 
de A 


Expression (15) shows that the change in the 
price index lies within the limits: 


<P 


The change in the interest rate on the nontraded 
bond is bounded by ; 


ost s(l- A)" 


These inequalities state that a 1 percent deval- 
uation changes the domestic currency price 
level by a percentage that is greater than the 
foreign asset proportion (which can be of either 
sign) but less than one. This change is not in- 
fluenced in any important way by the degree of 
capital substitutability b,. Interest rates rise by 
an amount which depends upon the initial cur- 
rency composition of domestic portfolios and 
the level of capital substitutability. The higher 
either of these parameters the smaller the 
change in interest rates, and in the limit of 
B= 1 or by =, it is zero. 
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The change in nominal wealth depends en- | 
tirely upon the currency composition of port- 
fo.ios. This can be confirmed by differentiating 
equation (9); dW = BWode or in percentage 
terms 


1 dW 
(17) Wide B 

Real wealth, on the other hand, falls with a rise 
in the exchange rate. Real wealth is equal to: 
W_M+eBW+ Ba 

P 


w= 


P 
so that 
1 dw _ aP 42 
S =B- = Xibi(B — 1)/(Aa) 


so the limits on the movement of real wealth are 


-1 dw 

(18) B-1s S de” = 0 

If real wealth falls and interest rates rise then 
real balances must fall as equation (1) indicates. 
This can be demonstrated most conveniently by 
differentiating that equation with respect to real 
wealth and interest rates and substituting the 
changes in these variables into the derivative. 
This procedure yields 


a{ %) 
Ge = (1/A)[X,w(B — 1) (2b: — bel:)/o] 





which has the same limits as the percentage 
change in real wealth.’? Subtracting out the 
movement of P, the change in the nominal 
money supply is equal to 

1 aM 


ge or = [Xs/ a(b; — (ibe — 


ae lab.) (8 — 1)) 


+ (X2b2 — X3bi) Bw] + A 


which satisfies the inequalities 


“This conclusion can be derived from the inequalities 
0 S (hb, ~ balh) = by. The left-hand inequality can be es- 
tablished from the signs of the partials. The right-hand 
inequality can be proven from the constraints on the sum of 
the partials in the stock markets. 
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That is, the nominal money supply rises for a 
devaluing creditor, but may fall for a debtor. In 
either case, the money supply rises by less on 
impact than does the price level which, in turn 
(as shown above), rises by less than the amount 
of the devaluation. 

This complicated expression, with ambiguous 
sign for 8 <0, can be explained intuitively in 
terms of the monetary approach to exchange 
rate changes. A rise in the exchange rate with 
the domestic-currency price of the nontraded 
good held constant raises the price index and 
reduces the real value of wealth. Because the 
price index effect is greater than the wealth 
effect, the demand for money rises with a deval- 
uation and the supply of money adjusts endog- 
enously in a fixed exchange rate economy. 
However, if £ is sufficiently large negatively the 
wealth effect of a rise in the exchange rate 
dominates the price index effect so that now a 
devaluation decreases the demand for nominal 
balances. Over time agents in the economy save 
and so increase the stock of wealth. The money 
supply in the long run must be higher than its 
initial value, although this argument shows that 
for negative B it may be reduced on impact. 

Given the changes in the money supply and 
nominal wealth brought about by a rise in the 
exchange rate we may deduce how domestic 
holdings of international bonds change: 
dW/de = dM/de + dB;,/de or, from equation 
(17), BW = dM/de + dB;/de. Limits for the 
change in the money supply set the following 
bounds on the change in the supply of traded 
bonds: 


ie = B(W — Mo) 


(19) BW-Ms-- 
The debt servicing account depends on B;. 
From equation (13) 
dDAS (T i) 
=r 


de de Pi 





The relationship between initial holdings of 
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money and traded bonds is: 


Bio = Wo — Mo 
Therefore!’ 
20 ng- nws 28 


= r(B — 1)(W - Mo) 


Equation (19) shows that when an economy is 
indebted in traded bonds, so that B; < 0 (and 
W < Mo), arise in the exchange rate makes B; a 
larger negative number. This implies that the 
domestic currency value of the debt-servicing 
outflow (rp times B;) is a larger negative num- 
ber. However, if B; does not fall by as large a 
percentage as the exchange rate rises the foreign 
currency value of this flow will be a smaller 
negative number, as equation (20) indicates. 
That is, this portion of the balance-of-payments 
accounts will improve. 

Differentiation of equation (6) shows that a 
devaluation causes the capital account to worsen. 
Since that account equals zero initially, the rise 
in e causes a deficit on capital account: 


dK AS 
de 


The reason for the deterioration of the capital 
account is that interest rates rise, increasing the 
demand for real wealth at the same time that 
actual real wealth is reduced. Both of these ef- 
fects cause an excess domestic demand in the 
asset accumulation market. 

It has been shown elsewhere that w*'/w is 
likely to bear the following relationship to the 
parameters of the nontraded goods market" 


w*’ Xo 


= h(b, + w*' bo) Xi w(1 siete B)/aA <0 


(21) 


The expression for the change in the debt-servicing 
account with a devaluation is: 
dDAS 
de 





= (B — 1)r[X1/ (lıb: + b {Mo — lew) 
— (Xabz — Xb) W(W — My)] + A 


MSee the author. Actually, the EE locus in that model is 
shown to be flatter than the XX locus, 
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Under these circumstances 


pal KAS 29 
w de 


which is consistent with the change in real 
wealth, equation (18). 

Equation (12) notes that CAS is minus KAS. 
This implies that the current account improves 
with a devaluation: 15 , 





A(B- 


~ Sh(1 — B) 


The limits on the movement of the price index 
in equation (16) can be used to establish the 
changes in some subsidiary price variables. The 
domestic currency price of the nontraded good 
is related to the exchange rate and the price index 
by equation (8). Its change is given by 


dPa _ 1 aP l~a 
de a de a 





Substituting in the limits of movement of P we 
find 


P= (La) <4 < 
a 


=1 


This shows that if the price of the domestic good 
rises, it rises by less than the increase in the ex- 
change rate. If it falls,’® the reduction is less 
than the difference between the ratio of foreign 
assets to total wealth divided by the proportion 
of nontraded goods in the price index and the 
ratio of the proportions of traded to nontraded 


5In light of the movement of indeterminate sign of DAS, 
it cannot be demonstrated that T'AS is improved with a deval- 
uation. The fact that the debt-servicing account is over- 
whelmingly likely to worsen makes it even more likely 
that the trade account improves. However, the stability of 
the model depends upon the movement of the capital ac- 
count surplus with a devaluation, as the discussion in 
Section HI demonstrates. 

16The reason for this possibility is that a rise in the ex- 
change rate can create an excess supply of the nontraded 
good, requiring a fall in its price to clear that market, even 
if there are no foreign currency denominated assets. This 
point is made in the context of business cycle theory by 
Svend Laursen and Lloyd Metzler. Arnold Harberger (1950) 
and Johnson (1958) allow for this eventuality in their 
derivation of the stability condition, Cooper and Dornbusch 
note this possibility in a more modern framework. 
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goods in this index, all multiplied by the change 
in the exchange rate. 

The relative price of the nontraded good in 
terms of traded goods p, is equal to the ratio of the 
domestic currency price Pg to the exchange rate 
e; the change in p is dp/de = dP a/de — 1. Sub- 
stituting in the limits of movement of Pg es- 
tablishes (8 — 1)/a = dp/de = 0. The relative 
price of the nontraded good deteriorates by less 
than the difference between the ratio of foreign 
assets to wealth and one divided by the share of 
nontraded goods in the price index, all times the 
rise in the exchange rate. 

These results can be compared with the con- 
clusions of previous research which emphasizes 
the effects of a devaluation on the flow price 
variables. 1 This comparison demonstrates that 
the influence of capital gains on foreign cur- 
rency denominated assets can be incorporated 
easily into the analysis, independently of the 
portfolio reshuffling and yield changes which 
this paper has modeled. 

The conclusion of previous research is that a 
devaluation causes the price index to rise but by 
nct as much as the rise in the exchange rate. In 
algebraic terms 0 <dP/de = 1. This conclu- 
sion was derived from the observation that a 
devaluation with the price level held constant . 
causes the relative price of the nontraded good * 


` to fall so that an excess demand for that good 


arises. If the price level rises with the exchange 
rate held at its new value then the real value of 
wealth is reduced, and this causes an offsetting 
excess supply. Therefore, the price index must 
rise. However, the price level cannot rise by 
more than the rise in the exchange rate because 
this would reverse the relative price movement 
waich originally created the excess demand. 
When foreign currency denominated market 
instruments are introduced, this analysis needs 
to be modified. The excess demand caused by 
relative price effects of devaluation with con- 
stant price level remains. However, now nomi- 
nal wealth changes by the percentage Bae. Until 


See Mundell (1971), Berglas and Razin, Dombusch, 
and Krueger for these results. 
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the price index moves by that percentage, real 
wealth for a creditor is increased, reinforcing 
the excess demand effects of the relative price. 
In order to eliminate this wealth-induced ex- 
cess demand, the price level must rise by at least 
Bde. The argument above, that the price index 
should not rise by the amount of devaluation, 
continues to hold. This shows that for a creditor 
the limits on the short-run movement of the price 
index are 8 <dp/de = 1. The argument is the 
same when the economy is a debtor in these 
assets so that this expression is valid also for the 
case when £ is less than zero. 

The limits on the movement of this variable in 
previous research are the same as those derived 
here when 8=0. When there are nonzero 
holdings of foreign assets, whether these limits 
are narrower or wider depends upon whether the 
economy is a net creditor or debtor. These 
altered limits on the change in P carry over to the 
other price variables. 


HI. The Transition to Long-Run Equilibrium 


The nature of the steady-state equilibrium fol- 
lowing a devaluation can be established very 
quickly. A condition of long-run equilibrium is 
that the capital account be in balance, so that the 
quantity of nominal assets is constant over time. 
Under these circumstances clearing of markets 
occurs at unchanging prices. 

Combining equation (6) the saving function, 
with KAS equal to zero, with equation (3), clear- 
ing of the nontraded bond market, we see that 
the long-run equilibrium is attained when both 
the real level of wealth and the rate of interest 
are restored to their original values. For those 
values of w and r, the nontraded goods market 
clears at a relative price of that good equal to its 
original value. This implies that the domestic 
currency price of that good must rise as much as 
the exchange rate does; the price level therefore 
rises by that percentage. From the money market 
clearing condition it can be ascertained im- 
mediately that the money supply rises‘by that 
amount as well. The value of B; also rises by the 


percentage of devaluation so that all nominal | 


variables have risen by that percentage and all 
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real variables are restored to their original 
values. These long run effects are consistent 
with the conclusions of the ‘‘monetary ap- 
proach” to the analysis of devaluation. ' 

The differential equation which describes the 
movement to long-run equilibrium is: dW/dt = 
~KAS +e. Taking the derivative of this equa- 
tion with respect to nominal wealth we obtain 

“(2 
dt dKAS 
2) daw ~ Ww À 





in the vicinity of long-run equilibrium. This is 
the speed of adjustment of the economy to its 
long-run equilibrium, for it shows the rate 
d(dW/dt) at which any excess nominal balances 
dW are eliminated from the economy. 

This speed of adjustment can be expressed in 
terms of the partial derivatives above by totally 
differentiating the system with respect to nomi- 
nal wealth and solving for dKAS/dW. This 
yields 


AKAS yp Py eyo E 
aw Thh ay ow 
dP 

But ay = (1/A) (X2be — X31) 
d 
and wW” — b:Xı/a/ A 
so that ZAS = n(x, /0) (by + baw*')/A 
dW 
Using equality (21) this simplifies to 
(23) 0< ae <h 


This expression is positive and shows that an 
increase in nominal wealth in the steady state 
causes a capital account surplus. This means 
that the differential equation (22) describing 
nominal wealth holdings of the economy is 
stable with a speed of adjustment, denoted by 
s, equal to 


s = h(X,/a) (bı + baw*')/A 


'8See Mundell (1971), Dornbusch, and Johnson (1975) 
for analyses in the spirit of the ‘‘monetary approach.” 
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Expression (23) shows that the economy moves 
towards its long-run equilibrium at a speed less 
than A. 

The solution of that differential equation is 
simply 


W(t) = (W; — Wy) exp (~st) + Wy 


where W; is the impact value of nominal wealth, 
Wpis the long-run value of wealth, and t is time 
measured in units consistent with parameter h 
and equal to zero at the moment of devaluation. 
With Wọ equal to the predevaluation level of 
nominal wealth, W; is equal to Wo(1 + Bde), 
W, equals W({1 + de) so the explicit form of 
this equation is 


W(t) = Wo(((B — Ide) a (—st) + (1 + de)) 


Furthermore, nominal wealth is the only state 
variable of this system. Therefore, the time pro- 
file of any endogenous variable n is of the form 


n(t) = (n; — ng) exp (~st) + ny 


where n; is the impact value and ny is the final 
value. The price level, for example, follows the 
pattern 


p(y = (Ceb Kaba Dae \ 


exp (~st) + (1 + de) 


These results show that the currency composi- 
tion of portfolios affects neither the steady state 
nor the speed with which the economy moves to 
that equilibrium. This is not surprising: the tar- 
get saving function determines the level of real 
wealth in the long run independently of the 
parameter 8; and the exchange rate is kept con- 
stant after devaluation so there are no subse- 
quent capital gains or losses. 

Currency-composition is crucial to determin- 
ing the change in nominal wealth at devaluation, 
and consequently the initial equilibrium. A 
higher value for 8 causes a larger pure capital 
gain with a rise in the exchange rate, so that 
nominal wealth is increased. The discrepancy 
between the impact value of nominal wealth 
and its predevaluation level augmented by the 
percent of devaluation is the saving that the 
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economy must accomplish to get to the steady 
state. “a 

This argument shows that the path to the long- 
run equilibrium is the locus of points of short-run 
equilibrium as the parameter £ is altered. For 
higher values of 8 the economy is closer to its 
long-run equilibrium, and the amount that it 
needs to save is lower. In the limit when 8 = 1, 
the economy moves directly to its long-run equi- 
librium since the capital gains due to the deval- 
uation are sufficiently large that the rise in the 
price index has no real effects. 


IV. Conclusions í 

This paper has investigated both impact and ` 
long-run effects of a devaluation for an economy 
which starts in full equilibrium. It has shown 
that the changes in the price variables in the 
short run are within narrower or wider limits 
than are derived when portfolio considerations 
gre not included, depending upon whether the 
economy is a creditor or debtor in foreign 
currency denominated assets. In addition, on the 
flow side the paper has demonstrated that the 
current account moves into surplus whereas the 
capital account goes into deficit. The debt- 
service account moves in an indeterminate fash- 
ion although it is very likely to worsen in terms j 
of foreign currency. ~ i 

A portfolio balance model of the asset markets 
permits an analysis of the reshuffling of asset 
holdings due to a devaluation. Interest rates rise 
at home, and both real wealth and real balances 
fall. However, the movement of all other vari- 
ables depends upon whether the economy is a 
creditor or debtor in foreign currency denomi- 
nated assets. The results of the “‘monetary ap- 
proach” obtain in the long run when all real 
variables, are restored to their original values and > 
all nominal variables increase by the percentage 
of devaluation. 

The general conclusion is that portfolio bal- 
ance considerations can easily be incorporated 
into the analysis of devaluation. When the 
economy is a creditor in foreign currency 
denominated market instruments the results of a 
devaluation are more predictable then when 
these considerations are ignored. 
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Price Dependent Preferences A 


By ROBERT A. POLLAK* 


Preferences for goods may depend on prices 
because people judge quality by price or because 
a higher price enhances the ‘‘snob appeal” of a 
good. ! Under some circumstances, judging the 
quality of a product by its price is a rational strat- 
egy for an uncertain consumer; presumably, it 
will be most satisfactory when other consumers 
are ‘‘experts,’’ so that their correct assessments 
of quality are reflected in the market demand 
curves facing firms and when our uncertain 
buyer’s tastes (although not his knowledge) 
coincide with those of the experts. In this paper I 
suggest a mechanism for incorporating price 
dependent preferences into demand analysis. 
The basic trick is to distinguish between ‘‘mar- 
ket prices’’—the prices which enter the budget 
constraint—and ‘‘normal prices’’—-the prices 
which influence preferences. In the final section 
I discuss briefly the problem of welfare evalua- 
tion when preferences depend on prices, but the 
focus of this paper is on the implications of price 
dependent preferences for individual demand 
behavior. 

When market prices and normal prices are 
treated as distinct and independent variables, the 
resulting model is extremely tractable. I intro- 
duce the “‘market price demand functions” in 
Section I. They show demand as a function of 
market prices, total expenditure, and normal 
prices. Viewed as functions of market prices and 


*University of Pennsylvania. Tais research was supported 
in part by grants from the National Science Foundation. I am 
grateful to Bruce Dieffenbach, Stephen Ross, and an anony- 
mous referee for helpful comments. i 

1A third reason why preferences might depend on prices 
is related to the treatment of money and other financial 
assets. If such assets are included in the utility function, 
then the prices of goods must also appear, As Paul Samuel- 
son says, ‘‘The amount of money which is needed de- 
pends on the work-that is to be done, which in turn de- 
pends upon the prices of all goods. . .”’ (p. 119). I shall 
use the phrase ‘‘price dependent preferences’’ to refer to 
“‘judging quality by price’’ and snob appeal, and ignore 
the dependence which arises in connection with financial 
assets. 
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total expenditure, these demand functions ex- 
aibit all the properties of traditional demand 
theory. 

To complete the normal price model of price 
dependent preferences it is necessary to specify 
both the way preferences depend on normal 
prices and the process by which normal prices 
are determined. The ‘‘normal price function’’ \ 
specifies normal prices as a function of current/ 
and past prices. Our casual understanding of 
both judging quality by price and snob appeal 
suggests that the price variables which influence 
tastes are not simply current prices, but some 
more complex construct related to past as well as 
current prices. The normal price specification is 
compatible with this insight, although it is also 
compatible with the two polar specifications in 
which normal prices depend exclusively on past 
prices or exclusively on current prices. The eas- 
iest case is the one in which normal prices de- 
pend on past prices but not on current prices; in 
this case the market price demand functions are, 
also short-run demand functions. The other polaty 
case corresponds to the usual ‘‘simultaneous 
specification’ of price dependent preferences in 
which tastes depend on current prices but not 
on past prices; in this case, the distinction 
between normal and market prices is only an 
analytical one, but even here the use of normal 
prices allows us to distinguish the role of prices 
as determinants of preferences from their role as 
determinants of the constraint. 


The ‘‘relative price hypothesis’’ postulates 
that preferences are influenced by relative rather ` 
than absolute normal prices. In the two polar 
cases just described, this implies that both the 
short- and long-run demand functions are homo- 
geneous of degree zero in current prices and 
total expenditure (i.e., the absence of ‘‘money 
illusion’), When normal prices depend on both 
current and past prices, the relative hypo- 
thesis does not imply the absence of money 
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illusion in the short run, but it does imply its 
absence in the long run. 

In Section II, I consider the ‘‘normal price de- 
mand functions,’’ the demand functions implied 
by the normal price model when normal and 
market prices coincide. We can interpret these 
demand functions as reflecting ‘‘long-run’’ or 
““steady-state’’ behavior. If normal prices al- 
ways coincide with current prices we have the 
simultaneous specification, and these are the 
short-run demand functions as well. One can al- 
ways find a price dependent preference ordering 
which will generate these normal price demand 
functions, but a system of normal price demand 
functions does not correspond to a unique price 
dependent ordering. I show that the class of 
price dependent preference orderings which can 
rationalize a given system of normal price de- 
mand functions is very large and argue that this 
is why a system of demand functions derived 
from a price dependent preference ordering can 
sometimes be rationalized by a preference or- 
dering which is independent of prices. 

Under the relative price hypothesis, the only 
restriction other than continuity on the demand 
functions generated by a simultaneous price 
dependent preference ordering is that they are 
homogeneous of degree zero in prices and ex- 
penditure and satisfy the budget constraint. Put 
another way, any system of continuous demand 
functions homogeneous of degree zero in prices 
and expenditure which satisfies the budget con- 
straint can be rationalized by a simultaneous 
price dependent preference ordering satisfying 
the relative price hypothesis. 

In Section II, to conclude, I discuss two al- 
ternative interpretations of price dependent 
preferences, the ‘‘conditional’’ and the ‘‘un- 
conditional,” and discuss the implications of 
such preferences for welfare economics. In con- 
ditional models of price dependent preferences, 
the objects of choice are commodity bundles 
and the preference ordering R(P) depends on 
prices. In unconditional models, the objects of 
choice are ‘‘quantity-price situations.’’ In the 
first two sections, I interpret price dependent 
preferences in terms of the conditional model, 
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but from the standpoint of demand behavior, tne 
two are indistinguishable. For welfare eco- 
nomics, the difference between the two models 
is significant, since the conditional model does 
not permit comparisons of situations in which 
prices differ. However, the unconditional order- 
ing cannot be inferred from observations of the 
household’s market behavior or its behavior in 
other situations in which prices are fixed and 
the objects of choice are commodity bundles. 

The literature on price dependent preferences 
is sparse. The snob hypothesis is usually asso- 
ciated with Thorstein Veblen, although the idea 
itself can be traced back much further. Tibor 
Scitovsky seems to have been the first to advarce 
the hypothesis of judging quality by price, but 
his discussion does not focus on the implications 
of the hypothesis for demand behavior. The 
basic idea has received little subsequent atten- 
tion.? Harvey Leibenstein draws attention to 
price dependent preferences without referring to 
Scitovsky, but does not systematically explore 
their implications for demand theory. Peter Kal- 
man and M. G. Allingham and Michio Morishi- 
ma consider the appropriate generalization of 
the Slutsky equation when prices enter the utility 
function; their results depend on the uncondi- 
tional interpretation of the price dependent pref- 
erence ordering and I will not discuss them fur- 
ther. Roger Alcaly and Alvin Klevorick treat 
prices as characteristics of goods in a Lancaster- 
type model. This seems to exhaust the theoreti- 
cal literature on price dependent preferences. 


I. The Normal Price Specification and Market 
Price Demand Functions 


In this section I introduce the ‘‘normal price 


*Price dependent preferences are not mentioned by Hen- 
drik Houthakker in his classic survey of demand theory, 
nor is the Scitovsky paper listed in the fifty-five page 
bibliography on preferences, utility, and demand compiled 
by M. Aoki, John Chipman, and Peter Fishburn in the 
Minnesota symposium volume edited by Chipman et al. 

Little empirical work has been done in this area; a paper 
by André Gabor and Clive Granger suggests that price 
dependent preferences are of substantial empirical im- 
portance, but their framework is sufficiently far removed 
from that of traditional economic theory that it is difficult 
to interpret their results. 
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specification” of price dependent preferences. 
The basic idea is to distinguish notationally and 
conceptually between the two roles which prices 
play in a model in which they influence tastes. 
I call the prices which influence preferences nor- 
mal prices and denote them by P~; market 
prices, the prices which enter the budget con- 
‘straint, are denoted by P™. 

There are two types of demand functions in 
the normal price specification, the market price 
(MP) and the normal price (NP) demand func- 
tions. The MP demand functions Q = h(P™, 
u, P”) are found by maximizing the utility func- 
tion V(Q; P”) subject to the budget constraint 
Zpřqr= u, where u denotes total expendi- 
ture.* The NP demand functions Q = H (P, p) 
show the consumption pattern implied by the 
MP demand functions when normal and market 
prices coincide: H (P, m) = h(P, p, P). 

It is plausible that normal prices depend on 
both current and past prices. In the polar case in 
which normal prices depend exclusively on past 
prices, the MP demand functions are short-run 
demand functions, and the NP demand functions 
are long-run or steady-state demand functions. If 
normal prices depend on both current and past 
prices, the NP demand functions are still long- 
run demand funetions, but the MP demand func- 
tions no longer correspond to short-run demand 
behavior. 

If normal prices depend exclusively on current 
prices, then normal prices and market prices 
coincide; this ‘‘simultaneous specification?’ is 
the only one which has been discussed in the 
literature on price dependent preferences. In this 
case the distinction between normal prices and 
market prices is only an analytical one, but 
even here the distinction is a useful conceptual 
device for separating the role of price as a deter- 
minant of preferences from its role as a determi- 
nant of the feasible set. 

The MP demand functions, viewed as func- 
tions of market prices and expenditure, ex- 
hibit all of the properties which traditional 


4I have used the word ‘‘expenditure’’ rather than ‘‘in- 
come’ to mean total expenditure on goods, but I have 
somewhat inconsistently retained the phrase ‘‘income- 
consumption curve,” 
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theory ascribes to demand functions. They are 
homogeneous of degree zero in market prices 
and expenditure, satisfy the budget constraint 
as an identity, and the implied substitution ma- 
trix is symmetric and negative semidefinite.* 
These results depend crucially on holding nor- 
mal prices fixed and viewing demand as a func- 
tion of market prices, and they follow imme- 
diately from the observation that the MP demand 
functions are derived by maximizing a ‘‘well- 
behaved’’ utility function V (Q; P~), subject to 
a budget constraint Xp¥q,=m. Since 
preferences are independent of the prices which 
enter the budget constraint, the situation is pre- 
cisely the same as in traditional demand theory; 
normal prices are simply parameters which shift 
the utility function and cause no more difficulty 
than the use of race or age as taste parameters. 
When the prices which influence preferences are 
related to the prices which enter the budget con- 
straint, the situation is quite different. The 
homogeneity of the MP demand function does 
not imply that the short-run demand functions 
are homogeneous of degree zero in prices and 
expenditure. With price dependent preferences, 
changes in current prices alter both tastes and 
the constraint, but the MP demand functions 
hold tastes fixed and isolate the effect of the ; 
change in the constraint. ' 

To examine the way the MP demand func- 
tions depend on normal prices, it is necessary to 
specify more precisely the way normal prices 
influence preferences. I impose two restrictions. 
The first requires a nonnegative relationship be- 
tween the normal price of a good and an in- 
dividual’s evaluation of it; the second requires 
that preferences depend on relative rather than 
absolute normal prices.* Our intuitive under- 
standing of price dependent preferences as re- 
flecting snob appeal or judging quality by price 
requires a nonnegative relationship between the 


5]t is useful to think of the substitution matrix § = 
[su] in terms of the ordinary rather than compensated 
demand functions: 


= 3h. 


, ðh! 
sii +h? 


ap; op 


6I also assume that preferences are continuous in Q 
and PY. 
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normal price of a good and the individual’s de- 
sire for it. The most straightforward formaliza- 
tion of this requirement is in terms of binary 
choice behavior.’ We postulate that an increase 
in the price of the ith good does not cause a 
commodity bundle containing more of the ith 
good to decline in the individual’s preference 
ordering relative to one containing less.® 

The relative price hypothesis postulates that 
preferences depend on relative rather than abso- 
lute normal prices. Technically, I assume that 
the preference ordering R (P ™) is unaffected by a 
proportional change in all normal prices. That is, 
if Q* is preferred to Ô at normal prices P”, then 
Q* is preferred to Ô at normal prices AP™ for 
all à > 0.° The relative price hypothesis implies 
that preferences are independent of the nominal 


TMore specifically, binary choice behavior in situations 
in which the objects of choice are commodity bundles. 
That is, an individual is faced with a price vector P and then 
offered a choice between two commodity bundles. The two 
bundles need not have the same value at prices P, but the 
individual is to choose one of them for his own con- 
sumption. The essence of price dependent preferences 
is that an individual may strictly prefer Q* to di in one price 
situation and Ô to Q* in another. The emphasis on binary 
choice behavior is especially useful in the context of price 
dependent preferences; focusing on choice situations in 
which the household’s opportunities are not constrained 
by a budget enables us to examine the role of prices as 
determinants of tastes in a situation in which the constraint 
is independent of prices. 

8Formally, let R denote the binary relation ‘‘at least as 
good as’’; /, ‘‘indifference’’; and S, ‘‘strict preference’. 
Since these are all price dependent relations, we write 
R(P), I(P), and S{P). A commodity bundle Q* contains 
more of good i than the commodity bundle 6 if 
gk >4as Q* and 0 may, of course, differ in their 
other components. Let P and P be two price vectors which 
differ only in the price of the ith good and for which p; > pi 
We formalize negative responsiveness in terms of the effect 
of an increase in p; on the individual's preference 
between bundles such as Q* and é. An individual is 

““nonnegatively responsive’’ to an increase in the price of 
the ¿th good if, for Q*, Ô, P, and P, 


(i) Q*S(P)Q implies Q*S(P)O, and 
(ii) Q*I(P)6 implies Q*R(P)O 

"The relative price hypothesis can be translated from 
a hypothesis about preference orderings into an equivalent 
condition on marginal rates of substitution: the marginal 


rate of substitution involving any pair of goods is homo- 
geneous of degree zero in normal prices: 


VQ; APY) _ VQ; P*) 
V(Q;AP*)  V,(Q;P™) 





for all A> 0. 


POLAK: PRICE DEPENDENT PREFERENCES 67 


units in which normal prices are measured; that 
is, there is an absence of money illusion in the 
process of judging quality by price and in the 
assessment of the prestige value of goods. !° 
Hence, the MP demand functions are unaffected 
by a proportional increase in all normal prices: 


A(P™, p, APY) = h(P™, p, P”) 


for all à > 0. I postpone further discussion of 
the implications of the relative price hypothesis 
until the end of this section, after I have ex- 
amined the short-run demand functions. 

To specify fully the normal price model we 
must describe the determination of normal prices 
as well as the relationship between normal prices 
and preferences. The normal price function 
specifies the relationship between normal prices 
and actual prices. The normal price model of 
price dependent preferences is somewhat more 
tractable if normal prices depend only on past 
prices, but I shall emphasize a formulation in 
which they depend on both current and past 
prices. Without specifying the length of the time 
period, it is difficult to assess the plausibility of 
various specifications of the normal price func- 
tion. If the period is very short (consider the 
continuous time model as a limiting case), the 
‘*natural’’ specification is one in which normal 
price is independent of current price. If the per- 
iod is very long (say, a decade or a generation) 
the simultaneous specification in which normal 
price is equal to current price is relatively more 
attractive. I shall focus on the intermediate case 
in which normal prices depend on both current 
and past prices. 

The normal price function, N(P;, Pi-1,.. -) 
specifies normal price as a function of current 
and past prices: PY = N(P;, Pi-1,...), or to 


The relative price hypothesis has not received much 
attention in the literature on price dependent preferences. 
Samuelson (p. 119) discusses it in connection with financial 
assets in the utility function. Allingham and Morishima 
make an argument which implies a version of the relative 
price hypothesis in the context of an unconditional model 
of price dependent preferences; I return to this in Section 
Ill. The recent discussion of the presence or absence of 
money illusion involving Richard Dusansky and Kalman 
(1974, 1976), Robert Clower and John Riley, and C. Robert 
Wichers is specifically concerned with financial assets, 
but is also related to this point. 
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focus on the normal price of a particular good: 
ph=N'(P,, Pt4,...). There are a number 
of interesting special cases, but instead of pur- 
suing them, I shall concentrate on three general 
conditions (in addition to continuity) which 
the normal price. function is assumed to 
satisfy: nonnegativity, homogeneity, and 
convergence. t 

Nonnegativity: The normal price of:a good 
is nonnegatively related to its price in every 
period: 


N! P., Pr aas 


ir 


me 
If, ceteris paribus, the price of good į in the 
current or some previous period were higher, its 
normal price in the current period would not be 
lower. This leaves open the possibility that nor- 
mal price is independent of either current price 
or some or all past prices. 
Homogeneity: The normal price function 
is homogeneous of degree one in past and current 
prices. 


NOP,, APi1,-- = ANG, Pies, ees) 


for all A > 0. That is, if all prices were twice as 
high in both the current and all past periods, 
then all normal prices would be twice as high. 

Convergence: If actual prices converge to 
P then normal prices will approach P. Formally, 
let {P,} denote a sequence of price vectors con- 
verging to a limit P then 


limN (Pi, Pi-1,---) =P 

That is, if prices converge to a particular con- 
figuration, then normal prices will also converge 
to that configuration. 

A sequential interpretation of the household’s 
decision process is often convenient. In any 
period a configurattion of past prices is histori- 
cally given; these past prices, together with cur- 
rent prices, determine a normal price vector P” 
through the normal price function. Corre- 


"The simplest case is one in which normal prices in 
period t are equal to actual prices in t — 1. A more appealing 
assumption is that normal prices are a geometrically 
weighted average of all past prices; different goods might 
have different ‘‘memory coefficients” indicating that the 
normal prices of some goods are relatively more sensitive 
to prices in the recent past. 
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sponding to these normal prices is a preference 
ordering R(P%) which satisfies all the assump- 
tions of the traditional theory of consumer be- 
havior, and hence can be represented by a utility 
function, V(Q; PY). The MP demand functions 
hiP™, p, PY) are found by maximizing this 
utility function subject to the budget constraint 
Zpkqgr= H 

The short-run (SR) demand functions can 
be distinguished from the MP demand functions 
now that the normal price function has been 
described. If normal prices depend wholly or in 
part on current prices, then the MP demand 
functions do not reflect the complete short-run 
effect of a change in current prices, because 
they are based on the assumption that normal 
prices remain fixed. This artifice is useful for 
understanding the workings of price dependent 
preferences, but the analytical device must not 
prevent us from examining the full short-run 
effect of a price change. The SR demand func- 
tions, A*(Pi, wr, Pr-1,..-), are found by 
maximizing the utility function V[Q,; N 
(P.,P-1,...)] subject to the budget constraint 
=p xtGat = H. A change in current prices af- 
fects both the constraint and preferences, unless 


the normal price function is independent of cur-- 


rent prices. The SR demand functions are related 
to the MP demand functions by 


h*(P,, Hts Pimi i 
HIP, Hts N(P,, Pisis ʻ 3] 


Hence, the SR demand functions record the 
complete short-run effect of changes in current 
price, while the MP demand functions record 
only that portion of the short-run effect caused 
by the change in the constraint and neglect the 
portion cased by the change in tastes. 

The relative price hypothesis implies that 
the MP demand functions are homogeneous 


of degree zero in normal prices, but it does not _ 


follow that the SR demand functions are homo- 


- geneous of degree zero in prices and expendi- 


ture. The SR demand functions may still exhibit 
money illusion, and inflation which does not 
affect relative prices may nevertheless alter 
short-run consumption patterns. For example, 
suppose normal prices are a weighted average 
of prices in the current and previous periods 
and that relative prices have not been the 


a, 
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same for every period. Then a proportionate 
change in all current prices alters relative normal 
prices, changes short-run preferences, and 
affects the household's consumption pattern: 
the SR demand functions are not homogeneous 
of degree zero in current prices and expenditure. 
In the long run, however, normal prices adjust 
to the new prices, and the long-run demand 
functions (i.e., the NP demand functions) are 
homogeneous of degree zero in prices and 
expenditure. 

If normal prices depend exclusively on past 
prices, then, even without the relative price 
hypothesis, the SR demand functions are homo- 
geneous of degree zero in current prices and 
expenditure. If normal prices depend exclu- 
sively on current prices (i.e., the simultaneous 
specification), then the relative price hypothesis 
implies that the SR demand functions are homo- 
geneous of degree zero in current prices and 
expenditure. Thus, the empirical observation 
that SR demand functions exhibit money illusion 
contradicts the compound hypothesis that price 
dependent preferences are influenced solely by 
current prices and that they satisfy the relative 
price hypothesis, but such observations are not 
inconsistent with the relative price hypothesis 
when normal prices depend in part on past 
prices and respond gradually to changes in 
current prices, 


II. Normal Price Demand Functions 

The NP demand functions show the con- 
sumption pattern implied by the MP demand 
functions when normal prices and market prices 
coincide. The NP demand functions can be 
interpreted as long-run or steady state demand 
functions and in the simultaneous specification 
they are also the short-run demand functions. 
In this section I examine the properties of the 
NP demand functions and the possibility of 
rationalizing them with a price dependent pref- 
erence ordering. 1 show that the NP demand 
functions generated by the price dependent 
preference ordering R(P%) can be rationalized 
by R(P), but that they can also be rationalized 
by a wide class of other price dependent pref- 
erence orderings. Because of this nonunique- 
ness, itis possible that some NP demand systems 
generated by price dependent orderings can be 
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rationalized by preference orderings indepen- 
dent or prices; I illustrate this possibility with 
two examples. Finally, I show that any continu- 
ous system of NP demand functions homoge- 
neous of degree zero in prices and expenditure 
and satifying the budget constraint can be ra- 
tionalized by a price dependent preference 
ordering satisfying the relative price hypothesis. 
Hence, price dependent preferences imply no 
additional restrictions on the NP demand 
functions. 

The properties of the NP demand functions 
are easily established. Since the MP demand 
functions are homogeneous of degree zero in 
market prices and expenditure, and as a con- 
sequence of the relative price hypothesis are 
homogeneous of degree zero in normal prices, 
the NP demand functions are homogeneous of 
degree zero in prices and expenditure. Since 
the MP demand functions satisfy the budget 
constraint as an identity, so do the NP demand 
functions.” But the implied substitution matrix 
need not be symmetric or negative semidefi- 
nite. Thus, price dependent preferences 
weaken the presumption that demand functions 
are downward sloping, and an increase in the 
price of a good can lead a household to consume 
only that good. As our examples show, price 
dependent preferences need not lead to such 


12]f we interpret the NP demand functions as long-run 
or steady-state demand functions, their stability depends 
on the continuity of the MP demand functions in both 
market prices and normal prices and on the convergence 
of normal prices to the steady-state configuration of market 
prices. Continuity of the MP demand functions in market 
prices follows from the usual assumptions about pref- 
erences; their continuity in normal prices follows from 
the assumption that preferences are continuous in Q and 
P^. Convergence of normal prices to any steady-state 
price configuration was postulated as a property of the 
normal price function. The dynamics of the adjustment 
process are of little analytical interest since they depend 
only on exogenous variables, but from the standpoint of 
applied work, the presence of an adjustment process is 
itself an attractive feature of the normal price specification. 

'3For example, in the linear expenditure system (see 
following example (ii)), if 


b= b+ a pi Za, pe 


the implied NP demand functions do not yield a symmetric 
substitution matrix. In the Cobb-Douglas case (the linear 
expenditure system with the b equal to 0) if 


a = alpi PZ, (psy 


the substitution matrix is symmetric but not negative semi- 
definite. 
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drastic results; indeed, the principal difficulty 
with price dependent preferences is that they 
lead to virtually no meaningful restrictions on 
observable behavior, not that their implications 
are implausible. 

The NP demand functions can always be 
rationalized by a price dependent preference 
ordering, even though they are defined as the 
steady-state values of the MP demand functions 
rather than derived directly from utility maximi- 
zation.’ In particular, if the MP demand func- 
tions are derived by maximizing the utility 
function V(Q; PY) subject to 2p gq, =m, 
then the implied NP demand functions can be 
derived by maximizing U(Q; P)=V(Q; P) 
subject to Zp,q, = a. That is, if R(PY) de- 
notes the price dependent preference ordering 
which generates the MP demand functions, 
then R(P) rationalizes the NP demand functions. 

Uniqueness of the preference ordering which 
generates the NP demand functions is a more 
subtle question than existence. Surprisingly 
enough, the price dependent preference order- 
ing which rationalizes the NP demand functions 
is not unique. Two examples provide a useful 
introduction to the issues: 

(i) The two-good case: Suppose there 
are exactly two goods and consider any price 
dependent preference ordering satisfying the 
relative price hypothesis. If the Slutsky sign 
conditions are satisfied, the NP demand func- 
tions generated by this price dependent pref- 
erence ordering can be rationalized by a 


“The situation here is not analogous to the case of habit 
formation. In habit formation models, the short-run de- 
mand functions depend on past consumption and the long- 
run demand functions are defined as their steady-state values. 
In that case, the long-run demand functions can be ratio- 
nalized only in certain exceptional cases. See my forth- 
coming paper fora discussion and references to the literature. 

1 The uniquencess of the utility function which represents 
a particular price dependent preference ordering is a distinct 
question. Suppose the utility function V(Q; P“) represents 
R(P*). Any increasing transformation of this utility func- 
tion yields a utility function representing the same pref- 
erence ordering. Furthermore, because we are concerned 
only with preserving the preference ordering over com- 
modity bundles, the transformation may itself depend on 
normal prices. Thus, the utility W(Q; P~) defined by 
W(O; P) = F[V(Q; P“), PY] where F,(V, P“) > 0 is 
also a representation of the preference ordering R(P*). 
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preference ordering independent of prices.'® 

(ii) A price dependent linear expenditure 
system: Consider the preference ordering which 
generates the linear expenditure system; the 
direct utility function is given by U(Q) = 
Za;,log(qy — bg). Suppose that the b depend 
on prices and are given by 


b= ar All(pf Ak 


Sarai 
The implied NP demand functions 
A ay a 
i= bi- Lprby 
qi b; Di Prbi, 


ay (ai — a) a, 
can be rationalized by a preference ordering 
which does not depend on prices, namely, the 
preference ordering corresponding to the indi- 
rect utility function ¥(P, u) = [u — f(p)]/2(p) 
where fip) = È bpk = Allp, and elp) = 
Hp. 

Systems of NP demand functions can be 
rationalized by more than one price dependent 
preference ordering because most of the infor- 
mation contained in such an ordering is not 
reflected in the demand functions. If we had 
complete information on binary choices at vari- 
ous sets of prices, then we could infer the price 
dependent preference orderings which generated / 
them. But we cannot infer the price dependent — 
preference ordering R(P) from the NP de- 
mand functions because the only observations 
which are geneated by this preference ordering 
are those which correspond to the price situation 
F. Hence, a perturbation of the preference order- 
ing R(P) outside the neighborhood of the 
income-consumption curve corresponding to P 
does not affect demand behavior; such a per- 
turbation would alter the decisions made in 


16Jf there are exactly two goods, and if the demand func- 
tons are homogeneous cf degree zero in (P, w) and satisfy 
the budget constraint, then it is easy to verify that they must 
satisfy the Slutsky symmetry conditions. Hence, under 
these conditions, the demand functions must satisfy what 
Leonid Hurwicz calls the ‘‘mathematical integrability 
conditions.” If they also satisfy the Slutsky sign conditions, 
then they satisfy the ‘‘economic integrability conditions” 
gs well, and hence can be rationalized by a utility function 
which is independent of prices. 


~ 
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some binary choice situations, but not in the 
choice situations corresponding to the budget 
sets implied by prices P for any u. A ‘“‘revealed 
preference’’ approach fails, because demand be- 
havior in different price-expenditure situations 
is generated by different preference orderings; 
the corresponding problem in revealed prefer- 
ence terms is that of inferring a preference 
ordering from a set of observations all of which 
correspond to the same set of relative prices." 

We say that two price dependent preference 
orderings are ‘‘demand equivalent’’ (D equiva- 
lent) if they generate the same NP dernand func- 
tions, even if they imply different binary choice 
behavior and generate different MP demand 
functions. Our examples show that price depen- 
dent preference orderings which correspond to 
different binary choice behavior may be D equi- 
valent, since both examples are of cases in which 
a system of demand functions generated by a 
price dependent preference ordering is rationa- 
lized by a preference ordering independent of 
prices. From a more general viewpoint, both are 
cases in which a demand system generated by 
one price dependent preference ordering can be 
rationalized by another, since a preference or- 
dering independent of prices is a degenerate 
case of a price dependent preference ordering. 

A rich class of D equivalent preference order- 
ings can be constructed from a given preference 
ordering R(P) by suitably modifying any utility 
function V(Q; P) which represents RP) so that 
the NP demand functions remain unaltered. 
Since the only portion of the preference ordering 
which affects the NP demand functions is the 
portion near the graph [H(P, m), P7, it is this 
portion which must remain intact. That is, we re- 
quire a transformation which carries V(Q; P) 
into a well-behaved utility function, but leaves 
marginal rates of substitution on the graph 
[H(P, m), P] unchanged. To construct such a 
transformation, first choose any differentiable 


"If one observes both market prices and rormal prices 
and if they vary independently of one another, then re- 
vealed preference reasoning can be used to reconstruct the 
preference ordering R (P~) from the MP demand functions 
Q=h(P™, w, P“). 
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function §(Q, P) which is zero if Q lies on the 
income consumption curve of P.!8 Then define 
a new price dependent utility function W(Q; P) 
by W(Q; P) = F[V(Q; P), P]+ S(Q, PF Q 
(QO, P) where F,(V, P) > 0 and Q (Q, P) is any 
differentiable function of Q and P. If W(Q; P) 
represents a well-behaved preference ordering, 
then that preference ordering is D equivalent to 
R(P).'® This follows immediately from an ex- 
amination of the implied marginal rates of 
substitution.?° 

If we begin with a price dependent preferer.ce 
ordering which rationalizes a system of NP de- 
mand functions, then this class of transforma- 
tions permits us to obtain from it a rich class of 
D equivalent preference orderings. This is possi- 
ble because the NP demand functions reflect the 
properties of the price dependent preference or- 
dering in a narrow region of the quantity-price 
space. Since the preference ordering outside 
that region has no effect on the NP demand 
functions, a system of NP demand functions is 
consistent with a wide class of price dependent 
preference orderings which are all identical in 
the relevant region but differ outside it. 

Do any ‘‘meaningful theorems” about the 
NP demand functions follow from the price 
dependent preferences model? We have already 
seen that the NP demand functions are continu- 
ous and satisfy the budget constraint, and, under 
the relative price hypothesis, are homogeneous 
of degree zero in prices and expenditure. It was 


An example of a function $(Q, P) having this prop- 
erty is the Euclidian distance from the point Q to the income- 
consumption curve corresponding to P. That is, S(Q, P) = 
inf p(Q, 0) where Ô ranges over all commodity bundles 
on the income-consumption curve of P. 

19Even if the price dependent preference ordering V(Q. P) 
satisfies the relative price hypothesis, the D equivalent 
preference ordering W(Q; P) need not do so. This is not 
surprising, since the relative price hypothesis is equivalent 
to a strong restriction on the MP demand functions which 
holds for all values of PY and P™, not just those at which 
PS = PY. 

lf Q lies on the income-consumption curve of P, then 
S(O, P) = 0 and 


Wi(Q;P) _ Vi(Q;P) 
Wi(Q:P)  V;i(Q;P) 





for all, i, j. 
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shown by example (see fn. 13) that the implied 
substitution matrix need not be symmetric or 
negative semidefinite, but perhaps the NP de- 
mand functions satisfy some more general set of 
restrictions. To prove that they do not, I shall 
show that any system of continuous demand 
equations satisfving the budget constraint and 
homogeneous of degree zero in prices and 
expenditure can be generated by some price 
dependent preference ordering satisfying the 
relative price hypothesis. 

In the case of single valued choice sets and 
single valued demand systems, a preference 
ordering is said to rationalize a demand system 
if, for every budget set, the ‘‘best’’ commodity 
bundle in the budget set coincides with the com- 
modity bundle demanded. There is no difficulty 
allowing the demand system to be a correspond- 
ence rather than a single valued function, or in 
admitting choice sets which are not singletons. 
It is, however, useful to distinguish between 
“‘weak”’ and ‘‘strong’’ rationalizations: a pref- 
erence ordering ‘‘strongly rationalizes’’ a de- 
mand system if its choice set coincides with the 
demand system to be rationalized; it ‘‘weakly 
rationalizes’’ a demand system if its choice set 
includes the demand system to be rationalized.?! 


DEFINITION: A preference ordering R strongly 
rationalizes a demand system H(P, u) if and 


only if 
H(P, p) = {Q: 2 prg Shu 
and VQ* sp, asu ORO*} 
DEFINITION: A preference ordering R weakly 


rationalizes a demand system H(P, u) if and 
only if 


H(P, p)e{Q: ZS prg Su 


and YQ *SppatsuQRQ*} 

To demonstrate that there are no additional 
restrictions on the NP demand functions, I 
prove two results: 1) any system of demand 
functions which satisfies the budget constraint 


+ 


21 Marcel Richter (p. 31) uses ‘‘rationalize’’ to mean 


what I have called “strongly rationalize.” 
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can be weakly rationalized by a continuous price 
dependent preference ordering satisfying the 
relative price hypothesis; and 2) any system of 
continuous demand functions which is homo- 
geneous of degree zero in price and expenditure, 
satisfies the budget constraint, and contains no 
inferior goods can be strongly rationalized by a 
continuous fixed coefficient preference ordering 
satisfying the relative price hypothesis. 

I begin with the first proposition. Any system 
of demand functions which is homogeneous of 
degree zero in prices and expenditure and satis- 
fies the budget constraint can be weakly ratio- 
nalized by the price dependent utility function 


V(Q; P)= Š pede 
ETI 


The preference ordering corresponding to this 
utility function is continuous in Q and P and 
satisfies the relative price hypothesis. For any 
price-expenditure situation, the highest attain- 
able curve coincides with the budget line, so 
the implied demand correspondence includes 
all-points on the budget line. Hence, this utility 
function weakly rationalizes any system of de- 
mand functions which satisfies the budget con- 
straint as an identity, even if the demand func- 
tions are not continuous or not homogeneous of 
degree zero in prices and expenditure. One = 
might argue that this is not a proper rationaliza- 
tion of a demand system, since the demand 
functions are elements of the demand corre- 
spendence implied by the preference ordering 
but are not identical with it. The definitional 
issue is fairly clear, and rather than debate 
whether weak rationalization is an appropriate 
notion, I now turn to the second assertion. 

The second proposition concerns rationalizing 
a system of demand functions which not only 
satisfies the budget constraint, but is continuous, 
homogeneous of degree zero in prices and ex- 
penditure, and contains no inferior goods. I shall 
prove that such a system can be strongly ratio- 
nalized by a price dependent fixed coefficient 
utility function 


V(Q; P) + min{g,, f? (q2, P),....f" (qn, P)} 
which is continuous and satisfies the relative 
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borice hypothesis. The proof constructs the func- 
tions {f'(g;,P)} from the demand system 
{H'(P, u)}. I first construct a price dependent 
preference ordering for all strictly positive price 
vectors on the unit simplex $p = 1, p;20, 
and then use the relative price hypothesis to ex- 
tend this preference ordering to all strictly- posi- 
tive price vectors. 

(1) First solve the demand function for 
good |, H! (P, p) for w as a function of q, 
and P, where P is on the unit simplex. That 

-is define the function @'(P,q1) by qi= 
HIP, $ (P, q1)]. 

(2) Next substitute ġ! (P, q1) for w in the 
demand functions H?,..., H” to obtain an 
expression for the demand for each of these 
n ~ ] goods as a function of P and q;. That is, 
define the functions @'(P,q,),i=2,...,n 
by 


, 


qi = i (P, qı) =H'/P, $'(P, qi!) 


(3) Next, for each i, i=2,..., n, 
solve q; = $ (P, q,) for q, as a function of P 
and q;. That is, define the functions f!(g,, P), 
P= 2, sae My by qi = OTP. fi (P, qi)]. 

(4) Finally, extend the domain of the func- 
ions fi from the unit simplex to all strictly 

P vositive price vectors. Lete P be any price vector; 
then there exists a unique price vector P* on 
the unit simplex and a A > 0 such that P = A P*. 
Define f! (qi, P) by f' (qi, P) = fi (qi, P*). By 
construction, f'(g;,P) is homogeneous of 
degree zone in P. 

It is easy to verify that the fixed coefficient 
utility function 


V(Q, P) = min{q1,f? (q2, P), freta if" (Gn, P)} 
is continuous in Q and P, satisfies the relative 

. price hypothesis, and generates the demand 
functions {H'(P, )}. If the demand system 
contains inferior goods, it appears possible to 
generalize this construction to obtain indiffer- 
ence curves with linear segments which meet 
in obtuse rather than right angles. 


HI. Conclusion: Alternative Interpretations of 
Price Dependent Preferences 


In this section I summarize the implications 
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of price dependent preferences for demand be- 
havior and discuss an alternative interpretation 
of price dependent preferences in terms of an 
‘“tunconditional’’ rather than a ‘‘conditional’’ 
preference ordering. This distinction has no 
significance for demand analysis, but it is cru- 
cial for welfare economics. ' 

In the last two sections I have discussed a 
model in which prices influence preferences 
because individuals regard them as an index of 
the snob appeal or of the quality of goods. The 
model distinguishes between normal prices— 
the prices which influence preferences—and 
market prices—the prices which enter the bud- 
get constraint, and distinguishes among several 
types of demand functions. The MP demand 
functions hold normal prices fixed and view 
demand as a function of market prices and ex- 
penditure; they exhibit all the properties of 
traditional demand theory. The NP demand 
functions show the behavior pattern implied by 
the MP demand functions when normal prices 
and market prices coincide; they are long-run 
or steady-state demand functions, and in the 
simultaneous specification they are also the 
short-run demand functions. The relative price 
hypothesis postulates that preferences depend 
on relative rather than absolute normal prices. 
Most arguments which make money illusion 
seem plausible can be interpreted as statements 
about the gradual adjustment of normal prices 
in response to changes in actual prices, and are 
thus not inconsistent with the relative price 
hypothesis. The NP demand functions need 
not exhibit all of the properties of traditional 
demand theory, and, indeed, there are no re- 
strictions on these demand functions beyond 
continuity and the budget constraint, and, under 
the relative price hypothesis, homogeneity of 
degree zero in prices and expenditure. Further- 
more, any system of NP demand functions can 
be rationalized by a large class of distinct price 
dependent preference orderings, and it is some- 
times possible to rationalize the NP demand 
functions derived from a price dependent pref- 
erence ordering with a preference ordering 
which is independent of prices. 
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In conditional models of price dependent 
preferences, the objects of choice are commod- 
ity bundles, and the preference ordering R(P) 
depends on prices. In unconditional models, 
the objects of choice are ‘‘quantity-price situ- 
ations.” Let R denote a preference ordering 
over the quantity-price space, and write 
(Q*, P*)Ř (Ô, P) to indicate that the situation 
(Q*, P*) is at least as good as (Ô, Ê). The 
conditional model has served as the basis for 
the analysis developed in Sections I and II. 
However, when prices are fixed and the objects 
of choice are commodity bundles, the implica- 
tions of the two models for binary choice be- 
havior are identical; a fortiori, their implications 
for demand behavior are identical. The uncon- 
ditional preference ordering over the 2n di- 
mensional space of quantity-price situations 
could be inferred from a sufficiently rich set of 
observations on binary choices in which the 
objects of choice are quantity-price situations. 
But because the unconditional ordering reflects 
the individual’s preference between situations 
such as (Q, P*) and (Q, Ê), in which quantities 
are identical and prices differ, the unconditional 
ordering cannot be inferred from observations 
on binary choice situations in which prices are 
fixed and the objects of choice are commodity 
bundles.?? á 

Every author who deals with price dependent 
preferences must at least implicitly select either 
the conditional or the unconditional approach, 
but the distinction between the.two approaches 
has not been made explicit in the literature. 
Kenneth Arrow and F. H. Hahn adopt the con- 
ditional model, while Kalman and Allingham 
and Morishima adopt the unconditional one. 


21 have denoted the utility function which represents 
the conditional preference ordering R(P) by V(Q; P), sep- 
arating the Q and the P by a semicolon to indicate that 
the utility function represents a preference ordering over 
Q which is conditional on P. I denote the utility function 
in the unconditional model by U(Q, P), where the comma 
between the Q and the P indicates that the utility functions 
represent a preference ordering over the 27 dimensional 
space (Q, P). The price dependent transformations of the 
utility function which were admissible in the conditional 
model are not permitted in the unconditional model. The 
unconditional utility function U(Q, P) can only be sub- 
jected to transformations which preserve the ordering over 
quantity-price situations, so the only admissible transfor- 
mations are of the form W(Q, P) = F[U(Q, P)] where 
F is an increasing function. 
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The relative price hypothesis can be trans;- 
lated into the unconditional model in two dis- 
tinct ways. The weaker analogue requires only 
that the implied conditional price dependent 
preference ordering R(P) satisfy the relative 
price hypothesis; this guarantees that binary 
choice behavior over commodity bundles 
will be independent of the nominal units in 
which normal prices are measured. The 
atronger analogue requires the unconditional 
preference ordering R to be independent of 
relative prices; technically, (Q*, P*)R(Q, P) 
-mplies (Q*, AP*)R(Q, AP) for all A > 0. All- 
ingham and Morishima argue that to deny this 
implies “‘that inflation increases the level of 
utility, which in view of the arbitrariness of the 
scale of prices is untenable” (p. 252). Their as- 
sertion is intelligible only in the unconditional 
model, but whether the strong form of the rela- 
tive price hypothesis holds is a difficult empiri- 
zal question which cannot be settled by data on 
situations in which prices are given and the 
objects of choice are commodity bundles. 

Compensated or constant utility market price 
demand functions can be defined in the condi- 
tional model. These are based on a particular 
set of normal prices which serve to fix the pref} 
rence ordering, and are found by minimizin y 
the cost (defined in terms of market prices) of 
attaining a particular indifference curve of the 
preference map corresponding to the normal 
prices. The market price compensated demand 
functions, viewed as functions of market prices, 
exhibit all of the properties ascribed to com- 
pensated demand functions in traditonal de- 
mand theory. Normal price compensated de- 
mand functions cannot be defined in the con- 
ditional model because the model does not 
permit comparisons of alternative normal price 
situations. 

Compensated demand functions can be de- 
fined readily in the unconditional model, since 
it permits comparisons of alternative quantity- 
price situations. Kalman uses the unconditional 
model to argue that a generalized Slutsky equa- 
tion holds under price dependent preferences, 
but his compensated demand functions cannot 
be related to observable behavior when the 
objects of choice are commodity bundles. 

The welfare implications of the price depen- 


VOL. 67 NO. 2 


mdent preferences model depend crucially on 
whether one adopts the conditional or the un- 
conditional version. Arrow and Hahn (pp. 129- 
31) consider the conditional model and conclude 
that the meaning of Pareto optimality is ‘‘some- 
what obscure.” It is clear that the conditional 
model does not permit interesting welfare judge- 
ments, since virtually all of the situations one 
would like to compare involve different prices, 
and, hence, are noncomparable. The uncondi- 
tional model is the only appropriate framework 
for comparing situations in which both prices 
„ and quantities differ. But an individual’s un- 
conditional preference’ ordering cannot be in- 
ferred from either his market behavior or from 
his binary choice behavior in situations in which 
prices are fixed and the objects of choice are 
commodity bundles. It is only revealed by his 
behavior in situations in which the objects of 
choice are quantity-price situations. 
Traditional welfare economics, by comparing 
situations in which prices differ, rests on the 
assumption that the unconditional preference 
ordering is independent of prices. But as long 
as our observations are limited to market be- 
havior and to binary choice situations in which 
prices are fixed and the objects of choice are 
commodity bundles, this assumption is an article 
of faith, not a testable hypothesis about ob- 
servable behavior. 
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De Gustibus Non Est Disputandum 


By GEORGE J. STIGLER AND GARY S. BECKER* 


The venerable admonition not to quarrel over 
tastes is commonly interpreted as advice to ter- 
minate a dispute when it has been resolved into a 
difference of tastes, presumably because there 
is no further room for rational persuasion. Tastes 
are the unchallengeable axioms of a man’s be- 
havior: he may properly (usefully) be criticized 
for inefficiency in satisfying his desires, but the 
desires themselves are data. Deplorable tastes 
—say, for arson-—may be countered by coercive 
and punitive action, but these deplorable tastes, 
at least when held by an adult, are not capable of 
being changed by persuasion. 

Our title seems to us to be capable of another 
and preferable interpretation: that tastes neither 
change capriciously nor differ importantly be- 
tween people. On this interpretation one does not 
argue over tastes for the same reason that one 
does not argue over the Rocky Mountains—both 
are there, will be there next year, too, and are 
the same to all men. 

The difference between these two viewpoints 
of tastes is fundamental. On the traditional view, 
an explanation of economic phenomena that 
reaches a difference in tastes between people or 
times is the terminus of the argument: the prob- 
lem is abandoned at this point to whoever studies 
and explains tastes (psychologists? anthropolo- 
gists? phrenologists? sociobiologists?). On our 
preferred interpretation, one never reaches this 
impasse: the economist continues to search for 
differences in prices or incomes to explain any 
differences or changes in behavior. 

The choice between these two views of the 
role of tastes in economic theory must ultimately 
be made on the basis of their comparative analyt- 
ical productivities. On the conventional view of 
inscrutable, often capricious tastes, one drops 


*University of Chicago. We have had helpful comments 
from Michael Bozdarich, Gilbert Ghez, James Heckman, 
Peter Pashigian, Sam Peltzman, Donald Wittman, and 
participants in the Workshop on Industrial Organization. 
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the discussion as soon as the behavior of tastes 
becomes important-—-and turns his energies to 
other problems. On our view, one searches, 
often long and frustratingly, for the subtle forms 
that prices and incomes take in explaining differ- 
ences among men and periods. If the latter ap- 
proach yields more useful results, it is the proper 
choice. The establishment of the proposition that _ 
one may usefully treat tastes as stable over time ` 
and similar among people is the central task of 
this essay. 

The ambitiousness of our agenda deserves 
emphasis: we are proposing the hypothesis that 
widespread and/or persistent human behavior 
can be explained by a generalized calculus of 
utility-maximizing behavior, without introduc- 
ing the qualification ‘‘tastes remaining the 
same.’’ It is a thesis that does not permit of direct 
proof because it is an assertion about the world, 
not a proposition in logic. Moreover, it is possi- 
ble almost at random to throw up examples of 
phenomena that presently defy explanation by 
this hypothesis: Why do we have inflation? Why 
are there few Jews in farming?! Why are societ- 
ies with polygynous families so rare in the mod- 
ern era? Why aren’t blood banks responsible for 
the quality of their product? If we could answer 
these questions to your satisfaction, you would 
quickly produce a dozen more. 

What we assert is not that we are clever 
enough to make illuminating applications of 
utility-maximizing theory to all important 
phenomena—not even our entire generation of 
economists is clever enough to do that. Rather, 
we assert that this traditional approach of the 


1Our lamented friend Reuben Kessel offered an attractive 


‘explanation: since Jews have been persecuted so often and 


forced to flee to other countries, they have not invested in 
iramobile land, but in mobile human capital—business 
skills, education, etc.—that would automatically go with 
them. Of course, someone might counter with the more 
basic query: but why are they Jews, and not Christians or 
Moslems? 
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economist offers guidance in tackling these 
problems—and that no other approach of 
remotely comparable generality and power is 
available. 

To support our thesis we could offer samples 
of phenomena we believe to be usefully ex- 
plained on the assumption of stable, well- 
behaved preference functions. Ultimately, this is 
indeed the only persuasive method of supporting 
the ássumption, and it is legitimate to cite in sup- 
port all of the existing corpus of successful 
economic theory. Here we shall undertake to 
give this proof by accomplishment a special and 
limited interpretation. We take categories of be- 
havior commonly held to demonstrate changes 
in tastes or to be explicable only in terms of such 
changes, and show both that they are recon- 
cilable with our assumption of stable preferences 
and that the reformulation is illuminating. 


I. The New Theory of Consumer Choice 


The power of stable preferences and utility 
maximization in explaining a wide range of be- 
havior has been significantly enhanced by a 
recent reformulation of consumer theory.? This 
reformulation transforms the family from a 
passive maximizer of the utility from market 
purchases into an active maximizer also engaged 
in extensive production and investment activi- 
ties. In the traditional theory, households maxi- 
mize a utility function of the goods and services 
bought in the marketplace, whereas in the refor- 
mulation they maximize a utility function of 
objects of choice, called commodities, that they 
produce with market goods, their own time, their 
skills, training and other human capital, and 
other inputs. Stated formally, a household seeks 
to maximize 


(1) U=U(Zi,... Zm) 
with 
(2) Z=fi(Ku,.. -Xris bis.. tä, S1, 


... Se, Y), i=1...m 


?An exposition of this reformulation can be found in 
Robert Michael and Becker. 'This exposition emphasizes 
the capacity of the reformulation to generate many implica- 
tions about behavior that are consistent with stable tastes. 
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where Z; are the commodity objects of choice 
entering the utility function, f; is the production 
function for the ith commodity, Xj; is the quan- 
tity of the jth market good or service used in the 
production of the ith commodity, t; is the jth 
person’s own time input, $; the jth person’s 
human capital, and Y; represents all other inputs. 

The Z, have no market prices since they are 
not purchased or sold, but do have ‘‘shadow’’ 
prices determined by their costs of production. 
If f; were homogeneous of the first degree in the 
X; and ty, marginal and average costs would be 
the same and the shadow price of Z; would be 


= (ety a \ py 
(3) Wi Yan(2,,s, ri) v; 


t 

+ ¥a(2,%,s, ri) w; 
where p; is the cost of X;, w; is the cost of 4,, 
and æy and 8; are input-output coefficients that 
depend on the (relative) set of p and w, S, and 
Y;. The numerous and varied determinants of 
these shadow prices give concrete expression to 
our earlier statement about the subtle forms that 
prices take in explaining differences among 
men and periods. 

The real income of a household does not 
simply equal its money income deflated by an 
index of the prices of market goods, but equals 
its full income (which includes the value of 
“time” to the household) deflated by an index 
of the prices, 7r; , of the produced commodities. 
Since full income and commodity prices depend 
on a variety of factors, incomes also take subtle 
forms. Our task in this paper is to spell out some 
of the forms prices and full income take. 


Il. Stability of Tastes and ‘‘Addiction’’ 


Tastes are frequently said to change as a result 
of consuming certain ‘‘addictive’’ goods. For 
example, smoking of cigarettes, drinking of 
alcohol, injection of heroin, or close contact 
with some persons over an appreciable period of 


3Full income is the maximum money income that a house- 
hold could achieve by:an appropriate allocation of its time 
and other resources. 
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time, often increases the desire (creates a crav- 
ing) for these goods or persons, and thereby 
cause their consumption to grow over time. In 
utility language, their marginal utility is said to 
rise over time because tastes shift in their favor. 
This argument has been clearly stated by Alfred 
Marshall when discussing the taste for ‘‘good’’ 
music: 
There is however an implicit condition 
in this law [of diminishing marginal util-. 
ity] which should be made clear. It is that 
we do not suppose time to be allowed for 
any alteration in the character or tastes of 
the man himself. It is therefore no ex- 
ception to the law that the more good 
music a man hears, the stronger is his taste 
for it likely to become . . . [p. 94] 


We believe that the phenomenon Marshall is 
trying to explain, namely that exposure to good 
music increases the subsequent demand for good 
music (for some persons!), can be explained 
with some gain in insight by assuming constant 
tastes, whereas to assume a change in tastes has 
been an unilluminating ‘‘explanation.’’ The 
essence of our explanation lies in the accumu- 
lation of what might be termed ‘‘consumption 
capital’ by the consumer, and we distinguish 
‘‘beneficial’’ addiction like Marshall’s good 
music from ‘‘harmful’’ addiction like heroin. 

Consider first beneficial addiction, and an un- 
changing utility function that depends on two 
produced commodities: 


(4) U=U(M, Z) 


where M measures the amount of music ‘‘appre- 
ciation’ produced and consumed, and Z the pro- 
duction and consumption of other commodities. 
Music appreciation is produced by a function 
that depends on the time allocated to music (fm), 
and the training and other human capital con- 
ducive to music appreciation (Sm) (other inputs 
are ignored): 


(5) M = Mn (tm, Sm) 
We assume that 


OM, Mm 
>0, —2 
ðtm 9, OS im 
and also that 


>0 





a°?Min 


Jaisa T 
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’ An increase in this music capital increases the 


productivity of time spent listening to or devoted 
in other ways to music. 

In order to analyze the consequences for its 
consumption of ‘‘the more good music a man 
hears,’’ the production and consumption of 
music appreciation has to be dated. The amount 
of appreciation produced at any moment j, M;, 
would depend on the time allocated to music and 
the music human capital at j: tm; and Sm;, re- 
spectively. The latter in turn is produced partly 
through ‘‘on-the-job’’ training or ‘“learning by 
doing” by accumulating the effects of earlier 
music appreciation: 


(6) Sm; = A(Mj-1, Mi-o.. -p E3) 
By definition, the addiction is beneficial if 
Sm; 





iM, > 0, all v in (6) 
The term E; measures the effect of education 
and other human capital on music appreciation 
skill, where 


Sm; 


aean 





and probably 
ðM- ðE; 


We assume for simplicity a utility function 
that is a discounted sum of functions like the one 
in equation (4), where the M and Z commodities 
are dated, and the discount rate determined by 
time preference.* The optimal allocation of con- 
sumption is determined from the equality be- 
tween the ratio of their marginal utilities and the 
ratio of their shadow prices: 


a MUm, 3U JIU Ta, 
) MU,, ƏM;/ ƏZ; Ta 


>0 





The shadow price equals the marginal cost 
of adding a unit of commodity output. The 
marginal cost is complicated for music appre- 
ciation M by the positive effect on subsequent 
music human capital of the production of music 


4A consistent application of the assumption of stable pref- 
erences implies that the discount rate is zero; that is, the 
absence of time preference (see the brief discussion in 
Section VI.) 
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appreciation at any moment j. This effect on 
subsequent capital is an investment return from 
producing appreciation at j that reduces the cost 
of production at j. It can be shown that the mar- 
ginal cost at j equals® 


wolm; 
j 





"J Mir / Misi 
w ett 


i=1 IOS mij Ob ms +i 


r WS msi 1 
dM; (i + ryt 
P wdtm, w 


= = ———— — A; 
aM; 9 MP,,,, 


where w is the wage rate (assumed to be the same 
at all ages), r the interest rate, n the length of 
life, and 4; the effect of addiction, measures the 


5The utility function 
n 
V= X a U(M;, Z) 
j=1 


is maximized subject to the constraints 


M;= M (im, Sm); Z= Zx, te,) 





Sm, = h(Mj-1, Mj-2,..., Es) 
5 pX; Wia + b; 
a+r) i+r) 


and tw, + lm; + tajt, 


where ty, is hours worked in the jth period, and b; is property 
income in that period. By substitution one derives the full 
wealth constraint: 


px; t Whim, + tz) 


2 (+r) 


wi + b; 
try 
Maximization of V with respect to M; and Z; subject to 


the production functions and the full wealth constraint gives 
the first-order conditions 























j ðU À (> a A 
Taz Zt = e—a, 
az; (+r) \daZ; dZ; (ery 
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aM, (+r VaM i dy (ier) 
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By substitution into the definition of Tn; » equation (8) 
follows immediately. 
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value of the saving in future time inputs from the 
effect of the production of M in j on subsequent 
music capital. 

With no addiction, A; = 0 and equation (8) 
reduces to the familiar marginal cost formula. 
Moreover, A; is positive as long as music is 
beneficially addictive, and tends to decline as 
j increases, approaching zero as j approaches 
n. The term w/MP,,, declines with age for a 
given time input as long as music capital grows 
with age. The term A; may not change so much 
with age at young ages because the percentage 
decline in the number of remaining years is small 
at these ages. Therefore, 77, would tend to de- 
cline with age at young ages because the effect 
on the marginal product of the time input would 
tend to dominate the effect on A. Although 77, 
might not always decline at other ages, for the 
present we assume that m,m declines continu- 
ously with age. 

If zr, does not depend on age, the relative price 
of music appreciation would decline with age; 
then by equation (7), the relative consumption of 
music appreciation would rise with age. On this 
interpretation, the (relative) consumption of 
music appreciation rises with exposure not be- 
cause tastes shift in favor of music, but because 
its shadow price falls as skill and experience in 
the appreciation of music are acquired with 
exposure. 

An alternative way to state the same analysis 
is that the marginal utility of time allocated to 
music is increased by an increase in the stock of 
music capital. Then the consumption of music 
appreciation could be said to rise with exposure 
because the marginal utility of the time spent on 
music rose with exposure, even though tastes 
were unchanged. 

The effect of exposure on the accumulation 
of music capital might well depend on the level 
of education and other human capital, as in- 
dicated by equation (6). This would explain why 
educated persons consume more ‘‘good’’ music 
(i.e., music that educated people like!) than 


The marginal utility of time allocated to music at j in- 
cludes the utility from the increase in the future stock of 
music capital that results from an increase in the time 
allocated at j. An argument similar to the one developed for 
the price of music appreciation shows that the marginal 
utility of time would tend to rise with age, at least at younger 
ages. 
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other persons do. 

Addiction lowers the price of music apprecia- 
tion at younger ages without any comparable 
effect on the productivity of the time spent on 
music at these ages. Therefore, addiction would 
increase the time spent on music at younger 
ages: some of the time would be considered an 
investment that increases future music capital. 
Although the price of music tends to fall with 
age, and the consumption of music tends to rise, 
the time spent on music need not rise with age 
because the growth in music capital means that 
the consumption of music could rise even when 
the time spent fell with age. The time spent 
would be more likely to rise, the more elastic 
the demand curve for music appreciation. We 
can express this result in a form that will strike 
many readers as surprising; namely, that the 
time (or other inputs) spent on music apprecia- 
tion is more likely to be addictive—that is, to 
rise with exposure to music-—-the more, not less, 
elastic is the demand curve for music appre- 
ciation. 

The stock of music capital might fall and the 
price of music appreciation rise at older ages 
because the incentive to invest in future capital 
would decline as the number of remaining years 
declined, whereas the investment required 
simply to maintain the capital stock intact would 

_ increase as the stock increased. If the price rose, 
the time spent on music would fall if the 
demand curve for music were elastic. Conse- 
quently, our analysis indicates that the observed 
addiction to music may be stronger at younger 
than at older ages. 

These results for music also apply to other 
commodities that are beneficially addictive. 
Their prices fall at younger ages and their con- 
sumption rises because consumption capital is 
accumulated with exposure and age. The time 
and goods used to produce an addictive com- 
modity need not rise with exposure, even though 
consumption of the commodity does; they are 
more likely to rise with exposure, the more 
elastic is the demand curve for the commodity. 
Even if they rose at younger ages, they might 
decline eventually as the stock of consumption 
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capital fell at older ages’. 

Using the same arguments developed for 
beneficial addiction, we can show that all the re- 
sults are reversed for harmful addiction,” which 
is defined by a negative sign of the derivatives 
in equation (6): 


as; 
JH j~» 





(9) <0, all v in (6) 

where H is a harmfully addictive commodity. 
An increase in consumption at any age reduces 
the stock of consumption capital available sub- 
sequently, and this raises the shadow price at all 
ages.® The shadow price would rise with age and 
exposure, at least at younger ages, which would 
induce consumption to fall with age and expo- 
sure. The inputs of goods and time need not 
fall with exposure, however, because consump- 
tion capital falls with exposure; indeed, the 
inputs are likely to rise with exposure if the 
commodity’s demand curve were inelastic. 

To illustrate these conclusions, consider the 
commodity ‘‘euphoria’’ produced with input of 
heroin (or alcohol or amphetamines.) An in- 
crease in the consumption of current euphoria 
raises the cost of producing euphoria in the fu- 
ture by reducing the future stock of ‘‘euphoric 
capital.” The effect of exposure to euphoria on 
the cost of producing future euphoria reduces 
the consumption of euphoria as exposure con- 
tinues. If the demand curve for euphoria were 
sufficiently inelastic, however, the use of heroin 
would grow with exposure at the same time that 
euphoria fell. 

Note that the amount of heroin used at 
younger ages would be reduced because of the 
negative effect on later euphoric capital. Indeed, 
no heroin at all might be used only because the 
harmfully addictive effects are anticipated, and 
discourage any use. Note further that if heroin 


Tin some ways, our analysis of beneficial and harmful 
addiction is a special case of the analysis of beneficial and 
detrimental joint production in Michael Grossman. 

®Instead of equation (8), one has 


w 
= mn ot A; 
Tu= HP A 


where A;= 0 
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were used even though the subsequent adverse 
“ consequences were accurately anticipated, the 
utility of the user would be greater than it would 
be if he were prevented from using heroin. Of 
course, his utility would be still greater if 
technologies developed (methadone?) to reduce 

the harmfully addictive effects of euphoria.’ 
Most interestingly, note that the use of heroin 
would grow with exposure at the same time that 
the amount of euphoria fell, if the demand curve 
for euphoria and thus for heroin were sufficiently 
inelastic. That is, addiction to heroin—a growth 
rf in use with exposure—is the result of an in- 
“elastic demand for heroin, not, as commonly 
argued, the cause of an inelastic demand. In the 
same way, listening to music or playing tennis 
would be addictive if the demand curves for 
music or tennis appreciation were sufficiently 
elastic; the addiction again is the result, not the 
cause, of the particular elasticity. Put differ- 
ently, if addiction were surmised (partly be- 
cause the input of goods or time rose with age), 
but if it were not clear whether the addiction 
were harmful or beneficial, the elasticity of 
demand could be used to distinguish between 
them: a high elasticity suggests beneficial and a 

- low elasticity suggests harmful addiction.” 
We do not have to assume that exposure to 
euphoria changes tastes in order to understand 
why the use of heroin grows with exposure, or 
why the amount used is insensitive to changes in 
its price. Even with constant tastes, the amount 
used would grow with exposure, and heroin is 


"That is, if new technology reduced and perhaps even 
changed the sign of the derivatives in equation (9). We 
should state explicitly, to avoid any misunderstanding, that 
“harmful” means only that the derivatives in (9) are nega- 
tive, and not that the addiction harms others, nor, as we 
have just indicated, that it is unwise for addicts to consume 
such commodities. 

The elasticity of demand can be estimated from the 
effects of changes in the prices of inputs. For example, if a 
commodity’s production function were homogeneous of 
degree one, and if all its future as well as present input prices 
rose by the same known percentage, the elasticity of demand 
for the commodity could be estimated from the decline in 
the inputs. Therefore the distinction between beneficial and 
harmful addiction is operational: these independently esti- 
mated commodity elasticities could be used, as in the text, 
to determine whether an addiction was harmful or beneficial. 


addictive precisely because of the insensitivity 
to price changes. 

An exogenous rise in the price of addictive 
goods or time, perhaps due to an excise tax, such 
as the tax on cigarettes and alcohol, or to restric- 
tions on their sale, such as the imprisonment of 
dealers in heroin, would have a relatively small 
effect on their use by addicts if these are harm- 
fully addictive goods, and a relatively large 
effect if they are beneficially addictive. That is, 
excise taxes and imprisonment mainly transfer 
resources away from addicts if the goods are 
harmfully addictive, and mainly reduce the con- 
sumption of addicts if the goods are beneficially 
addictive. 

The extension of the capital concept to invest- 
ment in the capacity to consume more efficiently 
has numerous other potential applications. For 
example, there is a fertile field in consumption 
capital for the application of the theory of divi- 
sion of labor among family members. 


Il. Stability of Tastes and Custom and Tradition 


A “traditional?” qualification to the scope of 
economic theory is the alleged powerful hold 
over human behavior of custom and tradition. 
An excellent statement in the context of the be- 
havior of rulers is that of John Stuart Mill: 


It is not true that the actions even of 
average rulers are wholly, or anything ap- 
proaching to wholly, determined by their 
personal interest, or even by their own 
opinion of their personal interest... . I 
insist only on what is true of all rulers, 
viz., that the character and course of their 
actions is largely influenced (independ- 
ently of -personal calculations) by the 
habitual sentiments and feelings, the gen- 
eral modes of thinking and acting, which 
prevail throughout the community of 
which they are members; as well as by the 
feelings, habits, and modes of thought 
which characterize the particular class in 
that community to which they themselves 
belong. . . . They are also much in- 
fluenced by the maxims and traditions 
which have descended to them from other 
rulers, their predecessors; which maxims 
and traditions have been known to retain 
an ascendancy during long periods, even 
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in opposition to the private interests of the 
rulers for the time being. [p. 484] 


The specific political behavior that contradicts 
‘‘personal interest’ theories is not clear from 
Mill’s statement, nor is it much clearer in similar 
statements by others applied to firms or house- 
holds. Obviously, stable behavior by (say) 
_ households faced with stable prices and incomes 
—or more generally a stable environment—is 
no contradiction since stability then is implied 
as much by personal interest theories as by 
custom and tradition. On the other hand, stable 
behavior in the face of changing prices and in- 
comes might contradict the approach taken in 
this essay that assumes utility maximizing with 
stable tastes. 

Nevertheless, we believe that our approach 
better explains when behavior is stable than do 
approaches based on custom and tradition, and 
can at the same time explain how and when be- 
havior does change. Mill’s ‘‘habits and modes 
of thought,’’ or his “‘maxims and traditions 
which have descended,” in our analysis result 
from investment of time and other resources in 
the accumulation of knowledge about the en- 
vironment, and of skills with which to cope 
with it. 

The making of decisions is costly, and not 
simply because it is an activity which some peo- 
ple find unpleasant. In order to make a decision 
one requires information, and the information 
must be analyzed. The costs of searching for 
information and of applying the information to a 
new Situation are such that habit is often a more 
efficient way to deal with moderate or temporary 
changes in the environment than would be a full, 
apparently utility-maximizing decision. This is 
precisely the avoidance of what J. M. Clark 
termed the irrational passion for dispassionate 
rationality. 

A simple example of economizing on infor- 
mation by the habitual purchase from one source 
will illustrate the logic. A consumer buys one 
unit of commodity X in each unit of time. He 
pays a price p, at a time t. The choices he faces 
are: 

1. To search at the time of an act of pur- 
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chase to obtain the lowest possible price f, con- , 
sistent with the cost of search. Then p, is a 
function of the amount of search s (assumed to 
be the same at each act of purchase): 


(10) Ê = f(s), f' (s) <0 


where the total cost of s is C(s). 

2. To search less frequently (but usually 
more intensively), relying between searches 
upon the outcome of the previous search in 
choosing a supplier. Then the price p, will be 
higher (relative to the average market price), the 
longer the period since the previous search (at 
time t,), 


p= gt- t), g’ >0 


Ignoring interest, the latter method of purchase 
will have a total cost over period T determined 
by 

1) K searches {all of equal intensity) at 
cost K C(s). 

2) Each search lasts for a period T/K, 
within which r = T/K purchases are made, at 
cost r p, where p is the average price. Assume 
that the results of search ‘‘depreciate’’ (prices 
appreciate) at rate 6. A consumer minimizes his 
combined cost of the commodity and search over 
the total time period; the minimizing condition 
ist! 

"The price of the ith purchase within one of the K search 
periods is p; = p(1 + 8)’. Hence 
. (1+ 6)"-1 
[ts Ree 


I r 
p=- Ppt si = 
p rP ) rô 


The total cost to be minimized is ` 
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TC = Krp + KC (s) = Kp ; 
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By taking a second-order approximation to (1 + 8)", we get 
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Minimizing with respect to r gives 
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In this simple model with r purchases between 
successive searches, r is larger the larger the 
amount spent on search per dollar spent on the 
commodity (C/p), and the lower the rate of ap- 
preciation of prices (8). If there were full search 
on each individual act of purchase, the total cost 
could not be less than the cost when the optimal 
frequency of search was chosen, and might be 
much greater. 

When a temporary change takes place in the 


(11) 


r= 


` environment, perhaps in prices or income, it 


generally would not pay to disinvest the capital 
embodied in knowledge or skills, or to accumu- 
late different types of capital. As a result, be- 
havior will be relatively stable in the face of 
temporary changes. 

A related situation arises when an unexpected 
change in the environment does not induce a 
major response immediately because time is re- 
quired to accumulate the appropriate knowledge 
and skills. Therefore, stable preferences com- 
bined with investment in ‘‘specific’’ knowledge 
and skills can explain the small or ‘‘inelastic’’ 


. responses that figure so prominently in short-run 


demand and supply curves. 

A permanent change in the environment, per- 
haps due to economic development, usually 
causes a greater change in the behavior of young 
than of old persons. The common interpretation 
is that young persons are more readily seduced 
away from their customs and traditions by the 
glitter of the new (Western?) environment. On 
our interpretation, young and old persons re- 
spond differently, even if they have the same 
preferences and motivation. To change their 
behavior drastically, older persons have to either 
disinvest their capital that was attuned to the old 
environment, or invest in capital attuned to the 
new environment. Their incentive to do so may 
be quite weak, however, because relatively few 
years remain for them to collect the returns on 
new investments, and much human capital can 
only be disinvested slowly. 

Young persons, on the other hand, are not so 
encumbered by accumulations of capital attuned 
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to the old environment. Consequently, they need 
not have different preferences or motivation or 
be intrinsically more flexible in order to be more 
affected by a change in the environment: they 
simply have greater incentive to invest in knowl- 
edge and skills attuned to the new environment. 

Note that this analysis is similar to that used 
in the previous section to explain addictive be- 
havior: utility maximization with stable pref- 
erences, conditioned by the accumulation of 
specific knowledge and skills. One does not need 
one kind of theory to explain addictive behavior 
and another kind to explain habitual or custom- 
ary behavior. The same theory based on stable 
preferences can explain both types of behavior, 
and can accommodate both habitual behavior 
and the departures therefrom. : 


IV. Stability of Tastes and Advertising 


Perhaps the most important class of cases 
in which ‘‘change of tastes’’ is invoked as an 
explanation for economic phenomena is that in- 
volving advertising. The advertiser ‘‘per- 
suades’’ the consumer to prefer his product, and 
often a distinction is drawn between ‘‘persua- 
sive” and ‘‘informative’’ advertising. John 
Kenneth Galbraith is the most famous of the 
economists who argue that advertising molds 
consumer tastes: 


‘These [institutions of modern advertis- 
ing and salesmanship] cannot be recon- 
ciled with the notion of independently 
determined desires for their central func- 
tion is to create desires—-to bring into 
being wants that previously did not exist. 
This is accomplished by the producer of 
the goods or at his behest.—-Outlays for 
the manufacturing of a product are not 
more important in the strategy of modern 
business enterprise than outlays for the 
manufacturing of demand for the product. 

[pp. 155-56] 


12The distinction, if in fact one exists, between persuasive 
and informative advertising must be one of purpose or effect, 
not of content. A simple, accurately stated fact (‘‘I offer 
you this genuine $1 bill for 10 cents’’) can be highly per- 
suasive; the most bizarre claim (‘‘If Napoleon could have 
bought our machine gun, he would have defeated Welling- 
ton’’) contains some information (machine guns were not 
available in 1814). 
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We shall argue, in direct opposition to this view, 
that it is neither necessary nor useful to attribute 
to advertising the function of changing tastes. 

A consumer may indirectly receive utility 
from a market good, yet the utility depends not 
only on the quantity of the good but also the 
consumer’s knowledge of its true or alleged 
properties. If he does not know whether the 
berries are poisonous, they are not food; if he 
does not know that they contain vitamin C, they 
are not consumed to prevent scurvy. The 
quantity of information is a complex notion: its 
degree of accuracy, its multidimensional prop- 
erties, its variable obsolescence with time are 
all qualities that make direct measurement of 
information extremely difficult. 

How can this elusive variable be incorporated 
into the theory of demand while preserving the 
stability of tastes? Our approach is to continue to 
assume, as in the previous sections, that the 
ultimate objects of choice are commodities pro- 
duced by each household with market goods, 
own time, knowledge, and perhaps other inputs. 
We now assume, in addition, that the knowl- 
edge, whether real or fancied, is produced by 
the advertising of producers and perhaps also the 
own search of households. 

Our approach can be presented through a de- 
tailed analysis of the simple case where the out- 
put x of a particular firm and its advertising A are 
the inputs into a commodity produced and con- 
sumed by households; for a given household: 


(12) Z= f(x, A, E, y) 


where 0Z/dx > 0, 0Z/0A > 0, E is the human 
capital of the houshold that affects these mar- 
ginal products, and y are other variables, pos- 
sibly including advertising by other firms. 
Still more simply, 


(13) Z= g(A, E, y)x 

where ðg/ðA=g'>0 and 0%g/dA? <0. 
With A, E, and y held constant, the amount of 
the commodity produced and consumed by any 
household is assumed to be proportional to the 
amount of the firm’s output used by that house- 
hold.** If the advertising reaching any household 


13Stated differently, Z is homogeneous of the first degree 
in x alone. 
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were independent of its behavior, the shadow . 
price of Z, the marginal cost of x, would simply 
be the expenditure on x required to change Z by 
one unit. From equation (13), that equals 


(14) m, = Pe 
g 
where px is the price of x. 

An increase in advertising may lower the 
commodity price to the household (by raising g), 
and thereby increase its demand for the com- 
modity and change its demand for the firm’s out- 
put, because the household is made to believe— 
correctly or incorrectly—that it gets a greater 
output of the commodity from a given input of 
the advertised product. Consequently, advertis- 
ing affects consumption in this formulation not 
by changing tastes, but by changing prices. That 
is, amovement along a stable demand curve for 
commodities is seen as generating the apparently 
unstable demand curves of market goods and 
other inputs. 

More than a simple change in language is 
involved: our formulation has quite different 
implications from the conventional ones. To 
develop these implications, consider a firm that 
is determining its optimal advertising along with 
its optimal output. We assume initially that the 
commodity indirectly produced by this firm 
(equation (12)) is a perfect substitute to con- 
sumers for commodities indirectly produced by 
many other firms. Therefore, the firm is per- 
fectly competitive in the commodity market, and 
could (indirectly) sell an unlimited amount of 
this commodity at a fixed commodity price. Ob- 
serve that a firm can have many perfect sub- 
stitutes in the commodity market even though 
few other firms produce the same physical 
product. For example, a firm may be the sole 
designer of jewelry that contributes to the social 
prestige of consumers, and yet compete fully 
with many other products that also contribute to 
prestige: large automobiles, expensive furs, 
fashionable clothing, elaborate parties, a re- 
spected occupation, etc. 

If the level of advertising were fixed, there 
would be a one-to-one correspondence between 
the price of the commodity and the price of the 
firm’s output (see equation (14)). If m, were 
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. given by the competitive market, pẹ would 
then also be given, and the firm would find its 
optimal output in the conventional way by 
equating marginal cost to the given product 
price. There is no longer such a one-to-one 
correspondence between a, and pr, however, 
when the level of advertising is also a variable, 
and even a firm faced with a fixed commodity 
price in a perfectly competitive commodity 
market could sell its product at different prices 
by varying the level of advertising. Since an in- 
crease in advertising would increase the com- 
modity output that consumers receive from a 
given amount of this firm’s product, the price of 
its product would then be increased relative to 
the fixed commodity price. 

The optimal advertising, product price, and 
output of the firm can be found by maximizing 
its income 


(15) T= pyX — TC(X) -Apa 


where X is the firm’s total output, TC its costs 
of production other than advertising, and p, the 
(constant) cost of a unit of advertising. By sut- 
Stituting from equation (14), J can be written as 


(15') [= ag(A)X — TC(X) — Apa 


where 7r$ is the given market commodity price, 
the advertising-effectiveness function (g) is as- 
sumed to be the same for all consumers," and 
the variables E and y in g are suppressed. The 
first-order maximum conditions with respect to 
X and A are 


(16) Po = 72g = MC(X) 
(17) Pry = q2X¢! =p 
ðA $ a 


Equation (16) is the usual equality between 
price and marginal cost for a competitive firm, 
which continues to hold when advertising exists 
and is a decision variable. Not surprisingly, 
equation (17) says that marginal revenue and 
marginal cost of advertising are equal, where 


n 
PX = 12g >) xi 


i=1 


where n is the number of households. 


“Therefore, 
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marginal revenue is determined by the level of 
output and the increase in product price ‘‘in- 
duced’’ by an increase in advertising. Although 
the commodity price is fixed, an increase in ad- 
vertising increases the firm’s product price by an 
amount that is proportional to the increased 
capacity (measured by g’) of its product to con- 
tribute (at least in the minds of consumers) to 
commodity output. 

In the conventional analysis, firms in perfectly 
competitive markets gain nothing from advertis- 
ing and thus have no incentive to advertise 
because they are assumed to be unable to differ- 
entiate their products to consumers who have 
perfect knowledge. In our analysis, on the other 
hand, consumers have imperfect information, 
including misinformation, and a skilled adver- 
tiser might well be able to differentiate his 
product from other apparently similar products. 
Put differently, advertisers could increase the 
value of their output to consumers without in- 
creasing to the same extent the value of the out- 
put even of perfect competitors in the commodity 
market. To simplify, we assume that the value of 
competitors’ output is unaffected, in the sense 
that the commodity price (more generally, the 
commodity demand curve) to any firm is not 
affected by its advertising. Note that when firms 
in perfectly competitive commodity markets 
differentiate their products by advertising, they 
still preserve the perfect competition in these 
markets. Note moreover, that if different firms 
were producing the same physical product in 
the same competitive commodity market, and 
had the same marginal cost and advertising- 
effectiveness functions, they would produce the 
same output, charge the same product price, 
and advertise at the same rate. If, however, 
either their marginal costs or advertising- 
effectiveness differed, they would charge differ- 
ent product prices, advertise at different rates, 
and yet still be perfect competitors (although not 
of one another)! 

Not only can firms in perfectly competitive 
commodity markets—that is, firms faced with 
infinitely elastic commodity demand curves— 
have an incentive to advertise, but the incentive 
may actually be greater, the more competitive . 
the commodity market is. Let us consider the 
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case of a finite commodity demand elasticity. 

The necessary conditions to maximize income 
given by equation (15’), if 7, varies as a func- 
tion of Z, are 


are 
(18) ax” 
or since Z = gX, and dZ/dX = g, 


8) meg (1 F +) Si (1 a +) 


tz Er, 
= MC(X) 


where €,,, is the elasticity of the firm’s commod- 
ity demand curve. Also 





ol Opx Z 
a9) S= xP pa 
OZ | OT, | 7 
me JA aZ Ji Apan 
or 
(a9) xSP2 = mg' X (144) =p 


Equation (18°) is simply the usual maximizing 
condition for a monopolist that continues to hold 
when there is advertising." Equation (19) 
clearly shows that, given 7,g’X, the marginal 
revenue from additional advertising is greater, 
the greater is the elasticity of the commodity 
demand curve; therefore, the optimal level of 
advertising would be positively related to the 
commodity elasticity. 

This important result can be made intuitive by 
considering Figure 1. The curve DD gives the 
firm’s commodity demand curve, where m, is 
measured along the vertical and commodity out- 
put Z along the horizontal axis. The firm’s 
production of X is held fixed so that Z varies 
only because of variations in the level of ad- 
vertising. At point e°, the level of advertising is 
Ag, the product price is p$, and commodity 


1SIf the level of advertising is held constant, Z is propor- 
tional to X, so 


-2 a 


dpr 
Px 
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output and price are Z, and m}, respectively. 
An increase in advertising to A; would increase © 
Z to Z, (the increase in Z is determined by the 
given g' function). The decline in m, induced by 
the increase in Z would be negatively related to 
the elasticity of the commodity demand curve: it 
would be less, for example, ifthe demand curve . 
were D'D' rather than DD. Since the increase 
in p zis negatively related to the decline in 7, ,7® 
the increase in py, and thus the marginal 
revenue from the increase in A, is directly re- 
lated to the elasticity of the commodity demand 
curve, 1 

The same result is illustrated with a more con- 


16Since 72g = Px, 


Pe og! + got! 
ry Te TETA 

The first term on the right is positive and the second term is 
negative. If g, g', and 7, are given, ôpz/3A is linearly and 
negatively related to dr,/ dA. 

“Recall again our assumption, however, that even firms 
in perfectly competitive markets can fully differentiate their 
products. If the capacity of a firm to differentiate itself were 
inversely related to the elasticity of its commodity demand 
curve, that is, to the amount of competition in the commod- 
ity market, the increase in its product price generated by its 
advertising might not be directly related to the elasticity of 
its commodity demand curve. 





{s 
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FIGURE 2 


ventional diagram in Figure 2: the firm’s product 
output and price are shown along the horizontal 
and vertical axes. The demand curve for its pro- 
duct with a given level of advertising is given by 
dd. We proved earlier (fn. 15) that with advertis- 
ing constant, the elasticity of the product de- 
mand curve is the same as the elasticity of its 
commodity demand curve. An increase in ad- 
vertising ‘‘shifts’’ the product demand curve up- 
ward to d'd', and the marginal revenue from 
additional advertising is directly related to the 
size of the shift; that is, to the increase in product 
price for any given product output. Our basic 
result is that the shift is itself directly related to 
the elasticity of the demand curve. For example, 
with the same increase in advertising, the shift 
is larger from dd to d'd’ than from ee to e’e' be- 
cause dd is more elastic than ee. 

This role of information in consumer demand 
is capable of extension in various directions. For 
example, the demand for knowledge is affected 
by the formal education of a person, so sys- 
tematic variations of demand for advertisements 
with formal education can be explored. The 
stock of information possessed by the individual 
is a function of his age, period of residence in a 
community, and other variables, so systematic 
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patterns of purchase of heavily and lightly ad- 
vertised goods are implied by the theory. 


V. Fashions and Fads 


The existence of fashions and fads (short epi- 
sodes or cycles in the consumption habits of 
people) seems an especially striking contradic- 
tion of our thesis of the stability of tastes. We 
find fashions in dress, food, automobiles, furni- 
ture, books, and even scientific doctrines. 8 
Some are modest in amplitude, or few in their 
followers, but others are of violent amplitude: 
who now buys an ouija board, or a bustle? The 
rise and fall of fashions is often attributed to the 
fickleness of people’s tastes. Herbert Blumer, 
the distinguished sociologist, gave a charac- 
teristic expression of this view: 


Tastes are themselves a product of ex- 
perience, they usually develop from an 
initial state of vagueness to a state of re- 
finement and stability, but once formed 
they may decay and disintegrate. . . . 

The fashion process involves both a for- 
mation and an expression of collective 
taste in the given area of fashion. The 
taste is intially a loose fusion of vague 
inclinations and dissatisfactions that are 
arcused by new experience in the field of 
fashion and in the larger surrounding 
world. In this initial state, collective taste 
is amorphous, inarticulate, and awaiting 
specific direction. Through models and 
praposals, fashion innovators sketch 
possible lines along which the incipient 
taste ‘may gain objective expression and 
take definite form. [p. 344] 


The obvious method of reconciling fashion 


-with our thesis is to resort again to. the now 


familiar argument that people consume com- 
modities, and only indirectly do they consume 
market goods, so fashions in market goods are 
compatible with stability in the utility function 
of commodities. The task here, as elsewhere, is 
to show that this formulation helps to illuminate 
our understanding of the phenomena under dis- 


18**Fashion’’ indeed, does not necessarily refer only to the 
shorter term preferences. Adam Smith says that the influence 
of fashion ‘‘over dress and furniture is not more absolute 
than over architecture, poetry, and music’’ (p. 283). 
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cussion; we have some tentative comments in 
this direction. 

The commodity apparently produced by fash- 
ion goods is social distinction: the demonstration 
of alert leadership, or at least not lethargy, in 
recognizing and adopting that which will in due 
time be widely approved. This commodity—it 
might be termed style—sounds somewhat cir- 
cular, because new things appear to be chosen 
simply because they are new. Such circularity 
is no more peculiar than that which is literally 
displayed in a race—the runners obviously do 
not run around a track in order to reach a new 
destination. Moreover, it is a commendation of 
astyle good that it be superior to previous goods, 
and style will not be sought intentionally through 
less functional goods. Indeed, if the stylish soon 
becomes inferior to the unstylish, it would lose 
its attractiveness. 

Style, moreover, is not achieved simply by 
change: the newness must be of a special sort 
that requires a subtle prediction of what will be 
approved novelty, and a trained person can make 
better predictions than an untrained person. 
Style is social rivalry, and it is, like all rivalry, 
both an incentive to individuality and a source 
of conformity. 

The areas in which the rivalry of fashion 
takes place are characterized by public exposure 
and reasonably short life. An unexposed good 
(automobile pistons) cannot be judged as to its 
fashionableness, and fashions in a good whose 
efficient life is long would be expensive. Hence 
fashion generally concentrates on the cheaper 
classes of garments and reading matter, and 


there is more fashion in furniture than in housing. 


Fashion can be pursued with the purse or with 
the expenditure of time. A person may be well- 
read (i.e., have read the recent books generally 
believed to be important), but if his time is valu- 
able in the market place, it is much more likely 
that his spouse will be the well-read member of 
the family. (So the ratio of the literacy of wife to 
that of husband is positively related to the hus- 
band’s earning power, and inversely related to 
her earning power.) 

The demand for fashion can be formalized by 
assuming that the distinction available to any 
person depends on his social environment, and 
his own efforts: he can be fashionable, give to 
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approved charities, choose prestigious occupa- _, 
tions, and do other things that affect his dis- 
tinction. Following recent work on social 
interactions, we can write the social distinction 
of the ith person as 


(20) R; =D, +h; 


where D; is the contribution to his distinction of 
his social environment, and A; is his own con- 
tribution. Each person maximizes a utility func- 
tion of R and other commodities subject to a 
budget constraint that depends on his own in- 
come and the exogenously given social environ- 
ment.?® A number of general results have been 
developed with this approach (see Becker), and 
a few are mentioned here to indicate that the 
demand for fashion (and other determinants of 
social distinction) can be systematically 
analyzed without assuming that tastes shift. 

An increase in i’s own income, prices held 
constant, would increase his demand for social 
distinction and other commodities. If his social 
environment were unchanged, the whole in- 
crease in his distinction would be produced by 
an increase in his own contributions to fashion 
and other distinction-producing goods. There- 
fore, even an average income elasticity of de- ~ 
mand for distinction would imply a high income 
elasticity of demand for fashion (and these other 
distinction-producing) goods, which is consist- 
ent with the common ‘judgement that fashion 
is a luxury good.?¢ 

If other persons increase their contributions to 
their own distinction, this may lower i’s distinc- 
tion by reducing his social environment. For 
distinction is scarce and is to a large extent 
simply redistributed among persons: an increase 
in one person’s distinction generally requires a 
reduction in that of other persons. This is why 
people are often “‘forced’’ to conform to new 
fashions. When some gain distinction by paying 


"The budget constraint for i can be written as 
Ilp,R + TLZ = li + Mg, Di = Sy 


where Z are other commodities, Te, is his marginal cost of 
changing R, I; is his own full income, and §; is his ‘‘social 
income.”’ 

20Marshall believed that the desire for distinction was the 
most powerful of passions and a major source of the demand 
for luxury expenditures (see pp. 87—88, 106). 
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attention to (say) new fashions, they lower the 
social environment of others. The latter are in- 
duced to increase their own efforts to achieve 
distinction, including a demand for these new 
fashions, because an exogenous decline in their 
social environment induces them to increase 
their own contributions to their distinction. 

Therefore, an increase in all incomes induces 
an even greater increase in i’s contribution to his 
distinction than does an increase in his own 
income alone. For an increase in the income of 
others lowers i’s social environment because 
they spend more on their own distinction; the 
reduction in his environment induces a further 
increase in i’s contribution to his distinction. 
Consequently, we expect wealthy countries like 
the United States to pay more attention to fashion 
than poor countries like India, even if tastes were 
the same in wealthy and poor countries. 


VI. Conclusion 


We have surveyed four classes of phenomena 
widely believed to be inconsistent with the 
' stability of tastes: addiction, habitual behavior, 
advertising, and fashions, and in each case of- 
fered an alternative explanation. That alternative 
explanation did not simply reconcile the phe- 
nomena in question with the stability of tastes, 
but also sought to show that the hypothesis of 
stable tastes yielded more useful predictions 
about observable behavior. 

Of course, this short list of categories is far 
from comprehensive: for example, we have not 
entered into the literature of risk aversion and 
risk preference, one of the richest sources of 
ad hoc assumptions concerning tastes. Nor have 
we considered the extensive literature on time 
preference, which often alleges that people 
‘‘systematically undervalue . . . future wants’’.?4 


21This quote is taken from the following longer passage 
in Böhm-Bawerk: 

We must now consider a second phenomenon of 
human experience—one that is heavily fraught with 
consequence. That is the fact that we feel less con- 
cerned about future sensations of joy and sorrow 
simply because they do lie in the future, and the 
lessening of our concern is in proportion to the 
remoteness of that future. Consequently we accord 
to goods which are intended to serve future ends a 
value which falls short of the true intensity of their 
future marginal utility. We systematically undervalue 
our future wants and also the means which serve to 
satisfy them. [p. 268] 
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The taste for consumption in say 1984 is alleged 
to continue to shift upward as 1984 gets closer to 
the present. In spite of the importance frequently 
attached to time preference, we do not know of 
any significant behavior that has been illumi- 
nated by this assumption. Indeed, given addi- 
tional space, we would argue that the assumption 
of time preference impedes the explanation of 
life cycle variations in the allocation of re- 
sources, the secular growth in real incomes, and 
other phenomena. 

Moreover, we have not considered systematic 
differences in tastes by wealth or other classi- 
fications. We also claim, however, that no 
significant behavior has been illuminated by 
assumptions of differences in tastes. Instead, 
they, along with assumptions of unstable tastes, 
have been a convenient crutch to lean on when 
the analysis has bogged down. They give the ap- 
pearance of considered judgement, yet really 
have only been ad hoc arguments that dis- 
guise analytical failures. 

We have partly translated ‘‘unstable tastes”? 
into variables in the household production func- 
tions for commodities. The great advantage, 
however, of relying only on changes in the argu- 
ments entering household production functions 
is that all changes in behavior are explained by 
changes in prices and incomes, precisely the 
variables that organize and give power to 
economic analysis. Addiction, advertising, etc. 
affect not tastes with the endless degrees of free- 
dom they provide, but prices and incomes, and 
are subject therefore to the constraints imposed 
by the theorem on negatively inclined demand 
curves, and other results. Needless to say, we 
would welcome explanations of why some peo- 
ple become addicted to alcohol and others to 
Mozart, whether the explanation was a develop- 
ment of our approach or a contribution from 
same other behavioral discipline. 

As we remarked at the outset, no conceivable 
expenditure of effort on our part could begin to 
exhaust the possible tests of the hypothesis of 
stable and uniform preferences. Our task has 
been oddly two-sided. Our hypothesis is trivial, 
for it merely asserts that we should apply stan- 
dard economic logic as extensively as possible. 
But the self-same hypothesis is also a demanding 
challenge, for it urges us not to abandon opaque 
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and complicated problems with the easy sug- 
gestion that the further explanation will perhaps 
someday be produced by one of our sister be- 
havioral sciences. 
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r Constant-Utility Index Numbers of Real Wages 


By JoHN H. PENCAVEL* 


Index numbers of workers’ real wages are 
constructed by comparing observed changes in 
an index of consumer goods’ prices with a mea- 
sure of changes in their money wages. Four 
such index numbers, each based on slightly dif- 
ferent definitions and drawn from different 
sources, are shown in Table 1. From 1939 to 
1967 they record an increase in real wages of 
between 59 and 106.5 percent. As measures of 
the “‘true’’ standard of living of the typical 
worker, each is deficient in a number of re- 
spects. For instance, the consumer goods’ price 
index used to deflate wages is the familiar base- 
weighted type which does not recognize that in- 
dividuals will alter the composition of the basket 
of commodities they consume in response to 
relative price changes. It is well known that 
such a Laspeyres index overstates increases in 
the cost of maintaining a level of utility when- 
ever consumers are induced by relative price 
movements to substitute among the commodities 
they purchase. Moreover, while the two Bureau 
of Labor Statistics (BLS) series on real spendable 
weekly earnings of production workers (as 
shown in columns (iii) and (iv) of Table 1) in- 
clude an adjustment for federal income taxes and 
social security taxes, they do not discriminate 
between increases in weekly earnings that arise, 
on the one hand, through increases in hourly 
wage rates with hours worked constant and, on 
the other hand, through increases in hours 
worked with hourly wage rates fixed. An index 
of the ratio of average hourly earnings to con- 
sumer prices (as shown in column (i) of Table 1) 
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the Alfred P. Sloan Foundation. 


91 


TABLE 1—INDEX NUMBERS OF REAL EARNINGS 


Year i) qi)? qii): (iv)! 
1934 0.869 0.871 = — 

1939 1.000 1.000 1.000 1.000 
1946 1.220 1.235 1.298 1.134 
1950 1.327 1.401 1.364 1.219 
1955 1.527 1.593 1.494 1.340 
1960 1.687 1.744 1.555 1.412 
1965 1.857 1.989 1.726 1.597 
1967 1.919 2.065 1.717 1.593 


Source: Bureau of Labor Statistics and Department of Com- 
merce data. 

a An index of the ratio of average hourly earnings of pro- 
duction workers (as published by the BLS) to the consumer 
price index. 

>A Laspeyres real wage index defined as 


(wi /wo) ( $ sore / $ opa) 


and constructed from the Department of Commerce data 
used for the constant-utility index numbers formed below. 
The BLS index of real spendable (i.e., after tax) weekly 
earnings for a production worker with three dependents. 
4The BLS index of real spendable (i.e., after tax) weekly 
earnings for a production worker with no dependents. 


is the familar technique for controlling for 
changes in hours worked. But presumably these 
movements in working hours themselves repre- 
sent a response to changes in relative prices and 
in incomes, and a superior procedure is one that 
recognizes this choice in the allocation of time. 

This paper constructs index numbers of real 
income using estimated parameters that describe 
a particular form of the indirect utility function, 
namely, that derived from the linear expenditure 
system. These index numbers come from a 
model in which the length of work time, the size 
of labor income, and the pattern of consumer 
goods’ purchases are decision variables. Non- 
labor income enters as a determinant of working 
and consumption behavior. Constant-utility or 


‘true cost-of-living index numbers have been 


constructed before, but none has been derived 
from a system in which working decisions have 
been integrated with consumption decisions and 
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consequently none has distinguished the effects 
on utility of changes in wage rates from changes 
in nonlabor income. 

The outline of the rest of the paper is as 
follows. Section I sketches the theoretical frame- 
work for the subsequent empirical analysis and 
raises the issue of what sort of constant-utility 
index numbers should be constructed. This ques- 
tion has not been confronted to date in the litera- 
ture on cost-of-living index numbers. These 
numbers are usually constructed on the assump- 
tion that the individual’s endowment of money 
income is invariant to changes in prices, whereas 
models of the allocation of time and labor supply 
are special cases of the general model of ex- 
change in which the dollar amount available for 
expenditure on commodities is affected by 
changes in prices (in this case, changes in the 
wage rate). In this situation, either the wage rate 
or exogenous nonlabor income may form the 
basis for the construction of constant-utility 
index numbers. Solving for a constant-utility 
price (in this case, the wage rate) constitutes a 
departure from the universal practice in the lit- 
erature on index numbers whose theorems are 
frequently conditional upon unitary income 
elasticities.1 In Section II, the estimated pa- 
rameters of an augmented Stone-Geary utility 
function are used to derive index numbers of 
wages which are contrasted with the information 
published by the Bureau of Labor Statistics. 
Some concluding observations for future re- 
search follow in Section III. 


I. The Allocation of Time and 

Constant-Utility Index Numbers 
One rationalization -for the familar neoclassi- 
cal commodity demand equations x;(pi,..., 
Pi, ---, Pn, I) involves characterizing an in- 
dividual as making his consumption purchases 
such that his well-behaved utility function 
U(xı,... , Xn) iS maximized subject to a bud- 
get restraint 2; pix; =I. Here, x denotes the 
commodities purchased, p the corresponding 
prices, and / stands for exogenous income. Upon 
substituting these commodity demand equations 
back into the utility function, the indirect utility 


1See the recent comprehensive survey by P. Samuelson 
and S. Swamy (1974). 


MARCH 1977 


function is obtained which relates the value of | 


maximized utility to the arguments of the de- 
mand functions:? V=V(pi,..., pa, 1). If 
observations on prices and income are available 
in each of two periods and if the form of the 
utility function is specified, then the indirect 
utility function may be evaluated for both pe- 
riods and inferences drawn about changes in 
utility. Typically, to render the comparison 
meaningful in terms of dollars and cents, one 
determines the value of income in the second 
period which restores the first period’s level of 
utility, after taking account of the consumer’s 
response to the change in commodity prices. If 


this constant-utility income in year t is given by ` 


I¥, then 1*/Io is a true cost-of-living index 
and 4 hb is a true index of real incomes where 
the subscripts o and t designate the base year and 
the current year, respectively. It may be noted in 
passing that, instead of solving for the constant- 
utility level of income, in principle we could 
select one commodity price, say, pp, and deter- 
mine that price of x» in the current period t which 
just compensates the individual for changes in 
all other prices and for changes in his income. In 
practice, we eschew this exercise and solve for 
the constant-utility level of income; there is a 
good intuitive understanding to determining 
how much income (rather than the price of, 
perhaps, brussel sprouts) has to be to restore an 
individual’s base period utility.? 

Suppose the individual’s decision making is 
now expanded to include the division of his 
endowment of time (T) into working time (h) 
and nonmarket or leisure time (f). Augmenting 
the utility function to admit nonmarket time as 
an argument and distinguishing labor and non- 
labor income in the budget constraint, we pro- 
ceed to determine the commodity demand and 
labor supply equations which upon substitution 


2On the properties of the indirect utility function, see 
Lawrence Lau (1969). 

3Nonetheless, there may be occasions on which a 
constant-utility price is scught. Thus the value of food 
stamps could be adjusted so as exactly to compensate con- 
sumers for changes in their money incomes and in all other 
prices. Of course, restricting the domain of relevant solu- 
tions to positive prices, there may be no price that exactly 
compensates the individual for changes in other prices and 
in income: a combination of rises in commodity prices and 
falls in income may mean that there is no positive p, that 
restores base period utility. 


w 


F 
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into the utility function yield the indirect utility 
function: 


V=V(p1, 1» Pns w, y) 


where w stands for the wage rate and y for non- 
labor income. This one-period model of decision 
making is itself a special case of an intertemporal 
allocation problem in which the optimal alloca- 
tion of expenditures over time gives rise to sav- 
ing or dissaving in any year. In this expanded 
scheme at least part of nonlabor income would 
be endogenous, the result of an optimal savings 
program, and perhaps only transfer payments 
from the government would be treated as given. 
The research reported in this paper, however, is 
restricted to the case in which all of nonlabor 
income is exogenous, and hence implicitly 
invokes all the assumptions (including certain, 
stationary price and wage expectations and inter- 
temporal additivity) required to collapse the 
intertemporal problem into a sequence of one- 
period problems. In this context, the question 
arises of how best to measure utility changes 
between two years. A simple analogy with the 
consumer’s allocation problem without the 
labor supply dimension might suggest deter- 
mining that level of nonlabor income in year t 
(call it y*) which reestablishes year 0’s utility 
level after all commodity prices and the wage 
rate have changed. In effect, the Social Security 
Administration may be interpreted as making 
this sort of calculation when it determines the 
level of social security payments for working 
pensioners after the cost of living has changed. 
The zero homogeneity property of the indirect 
utility function means that a doubling of all 
prices and of the wage rate requires nonlabor 
income to be twice its base-year level if utility 
is to remain unchanged. But, instead of con- 
trasting constant-utility nonlabor income with 
its base-year level, a comparison of y,* with 
actual nonlabor income in year t (y:) provides 
an index of movements in real nonlabor 
income. * 


4One possibility is to combine the wage rate and nonlabor 
income into a ‘‘full income” measure (wT + y) and 
determine constant-utility full income. Though this would 
be an interesting exercise, it is not pursued here because 
of the essential arbitrariness in giving quantitative ex- 
pression to the discretionary endowment of time (7). 
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Alternatively, suppose we solve for that wage 
rate in year t, w*, which restores year 0’s util- 
ity when all commodity prices and nonlabor 
income have changed. Again, invoking the 
homogeneity property of the maximized utility 
function, a doubling of all prices and of non- 
labor income implies that the constant-utility 
wage rate w;* must be twice its base-year value. 
But, instead of comparing w* with its base- 
year value, if we compare w;* with its actual 
value in year t, we arrive at a real wage index: 
when w/w > 1, wage rates are greater than 
necessary to maintain utility constant and hence 
the individual may be evaluated as being better 
off. This index w;,/w% reflects the net effects 
of changes in all the arguments of the individ- 
ual’s indirect utility function and thus may be 
interpreted as a general index of the individual’s 
welfare. As an index of real wages, however, 
it has the unconventional feature of indicating, 
for instance, an increase in real wages when 
all commodity prices and wage rates are un- - 
changed and yet nonlabor income has risen. 
Thus, a closer correspondence with traditional 
notions of real wage index numbers may be 
attained if a constant-utility wage rate is de- 
rived on the assumption that the individual 
worker’s nonlabor income is fixed at its base- 
year level, Let w** be that wage in year t which 
yields the same utility as in year 0 after com- 
modity prices have changed but when nonlabor 
income is held fixed at its base-period level. 
Perhaps it resembles the wage rate that parties 
to collective bargaining contracts have in 
mind when arriving at a formula for linking 
movements in money wage rates to changes in 
commodity prices. Then w¥*/wọ is a ‘‘price- 
of-living’’ index while wil wee is another real 
wage index number which this time includes the 
wage adjustments required to compensate the 
individual for the effects of changing commodity 
prices on fixed nonlabor income. 


II. Estimates of ‘‘True’’ Index Numbers 
of Real Wages and of Real Nonlabor Income 


The empirical work on estimating systems of 


50Of course, if in these experiments nonlabor income is 
permitted to rise but at less than the observed rate, the 
solved constant-utility wage rate will be bounded by 
w* and w**, 
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demand equations derivable from a given form 
of the utility function has tended to favor the 
use of the Stone-Geary (direct) utility function. 
This function permits the specification of un- 
usually convenient estimating equations, and 
it appears to provide a good description of con- 
sumption patterns. Augmented to take account 
of the allocation of time between market and 
nonmarket activities, the Stone-Geary function 
has the following form: 


n 
U(x, -o Xn, 1) = X Biln(xi— yi) 
i=1 


+ Oln (l = yi) 


where the parameters B;, 0, yi, and y; obey 
the following restrictions: %,B,;+6= 1; 
(xi — y) >00 fori=1,..., n; and (l — y) > 
0. If, in addition, each y; and y; is positive, they 
may be interpreted as ‘‘committed’’ or minimum 
subsistence quantities. The optimizing commod- 
_ ity demand and labor supply equations upon 
substitution into the utility function yield the 
following form for indirect utility: 


(1) V(pi,.--> Pns W, Y) = 


n B; Bi (EY ( _ n ) 
1 (2) z) DEWY È piy: 


i=] 
where y, = T — yı measures maximum feasible 
working hours.* The parameters of this function 
have recently been estimated by Michael Abbott 
and Orley Ashenfelter using aggregate time- 
series data for the U.S. economy for the years 
1929 to 1967, and it is their estimates that are 
used in this paper for the construction of our 
constant-utility index numbers. The National 


Equation (1) may be viewed as a special case of that in- 
direct utility function which arises in the general model of 
exchange in which an individual divides his endowment 
of given quantities of commodities into a part sold on the 
market and a part consumed himself. If in this Stone-Geary 
context §; denotes the maximum feasible sales of com- 
modity i, then the expression for the indirect utility func- 
tion may be written 


vO) + des) 


In the special case in the text, fixed endowments are zero 
for commodities i = 1,..., n so 5;= —y; and for the 
hours decision $; = yi. 
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Income and Product Accounts provided the 
source both for the consumption expenditure 
data (seven composite commodity groups were 
constructed) and for wage and salary income. To 
guarantee the exact satisfaction of the budget 
constraint, the conventional procedure is fol- 
lowed whereby nonlabor income is measured as 
the difference between total consumption ex- 
penditure and wage income.’ Labor supply is 
measured by annual hours of work per employee 
which are taken from data compiled by Laurits 
Christensen and Dale Jorgenson. The ratio of 
total labor income to hours worked yields an 
hourly pretax wage rate and, upon multiplying 
this by the ratio of personal taxes to personal 
income, a series on the posttax hourly wage rate 
is derived.® 

We omit a discussion here of the familiar 
problems encountered in deriving the parameter 
estimates of the utility function—the accuracy 
of the underlying observations, the requirements 
for the absence of aggregation bias, the con- 
ditions for the identification of these as com- 
modity demand and labor supply functions, the 
estimation of a set of non-linear equations, and 
so forth—not because these are not critical, 
issues, but because they have been discussed at 
length elsewhere and the contribution of this 
paper is to ascertain the implications of these 
parameters for the index numbers of earnings. 
The values of the parameters as estimated by 
Abbott and Ashenfelter with some implied elas- 
ticities are presented in Table 2. These elastici- 
ties are not strikingly at variance with the general 
drift of previous estimates that are derived from 
less restrictive functional forms: for instance, 
the common finding of durable goods being rela- 


Thus any distinction between the effects of transfer pay- 
ments on the one hand and of property income on the other 
hand on consumption and labor supply behavior is neglected 
here. Of course, some households will be in receipt of non- 
labor income and yet be outside the labor force. This strains 
the tacit assumption that the wage-earning population is 
homogeneous with respect to the division of total income 
into its labor and nonlabor components. 

8The imprecision in this adjustment for taxes arises both 
because average and marginal income tax rates differ, and 
because labor and nonlabor income tend to be taxed at 
different rates. 
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TABLE 2—Pornt ESTIMATES OF PARAMETERS OF THE LINEAR EXPENDITURE SYSTEM 
AND MEASURES OF PRICE CHANGES IN THE DATA 











Compensated Uncompensated Ap 





Vi Ê; 

Group (and ¥,) (and —6) elasticity elasticity (and Aw) 
Durables 922 238 ~ 1,290 —1,525 1.139 
Food 699 .163 ~ 442 —.605 1.782 
Clothing .466 .134 ~ 447 —.581 2.684 
Other nondurables 651 .0254 ~ 556 —.581 1.158 
Housing services 763 .0755 ~ 442 —.518 0.519 
Transportation services .510 .0997 ~ 537 —.637 1.553 
Other services 424 142 ~ SII — 653 2.324 
Allocation of hours 2357 —.121 037 — .084 4.785 








Notes: The 8B; parameters are estimates of the marginal propensity to consume commodity 
i out of nonlabor income while 6 is the marginal propensity to ‘‘consume”’ leisure out of 
nonlabor income. These are maximum likelihood estimates of the equations upon expressing 
the data in first-difference form and using numerical gradient methods to find the maximum of 
the likelihood function. Working hours are measured as annual hours of work per employee. 
Both the compensated own price (wage) elasticities and the uncompensated own price (wage) 
elasticities are evaluated at the sample means. Ap (and Aw) stands for the proportionate change 
in prices (and wage rates) from 1939 to 1967 as measured by these Department of Commerce 
data. For further details on estimation method and data, consult Abbott and Ashenfelter. 


tively own-price elastic and food relatively own- 
price inelastic in demand is replicated in this 
study. With respect to these estimates, 
perhaps we should mention that the constraint 
(Ya — h) > Qis violated for the (atypical ?) years 
1929-33, 1937, and 1941-45. That is, the 
estimated value of y,, falls short of actual hours 
worked, Therefore no index numbers are pre- 
sented below for these years. The augmented 
linear expenditure system as estimated closely 
tracks the path of changes in consumption 
expenditure for the various commodity groups 
(including the “‘expenditure’’ on leisure) and 
compares favorably with the other systems of 
fitted commodity demand and labor supply equa- 
tions.® With the parameters of this indirect 
utility function thus determined, the various 
index numbers of earnings may be computed. 

Before proceeding with this, it is important to 
examine the underlying data in order to appre- 
ciate the sort of variation in the relative prices of 
the commodity groups (including leisure) over 
this period; if relative prices remained the same, 
there is little induced substitution among the 


"Thus, in this context, the addilog indirect utility func- 
tion was judged as definitely inferior to the Stone-Geary 
(direct) utility function. 


commodities and thus little difference between 
a framework that permits intercommodity sub- 
stitution and one that does not. The figures pre- 
sented in the last column of Table 2 dismiss this 
possibility: the percentage increase in com- 
modity prices between 1939 and 1967 ranges 
from a low of 52 for housing services to 268 for 
clothing, the latter exceeding the former by a 
factor of more than five. And once substitution 
between commodities and hours worked is per- 
mitted, the price variation of the arguments of 
the utility function ranges from a low of 52 per- 
cent for housing services to 479 percent for 
nonmarket time (or “‘leisure’’). The substitution 
among commodities and leisure prompted by 
relative price and wage movements depends 
upon the form of the utility function, of course, 
but at a casual and impressionistic level the sort 
of relative price and wage variation revealed by 
these data would not typically be described as 
one of ‘‘stability.”’ 

First, consider solving for the wage rate in any 
year t (w¥) which restores the utility level of the 
base year after the prices of consumer goods and 
nonlabor income have changed at the observed 
rates. Given the form of the indirect utility func- 
tion in equation (1), this constant-utility wage 
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TABLE 3—ConstaNnt-Utitity INDEX NUMBERS OF ReaL WAGE RATES 











we V var (w*) w*/we wi/w* wi V var (w**) w*/wo w/w 
Year (i) (ii) (iii) {iv) (vì (vi) (vii) (viii) 
1934 .370 .0010 .981 .867 .359 .0013 .952 .893 
1939 -377 — 1.000 1.000 377 = 1.000 1,000 
1946 542 .0142 1,438 1.309 690 0148 1.830 1.028 
1950 .633 .0221 1.679 1.535 893 .0245 2.369 1.088 
1955 .785 .0247 2.082 1.641 1.082 - 0446 2.870 1.191 
1960 800 .0376 2.122 2.010 1.262 .0491 3.347 1.274 
1965 .778 .0496 2.064 2.552 1.391 .0544 3.690 1.427 
1967 .878 .0486 2.329 2,483 1.490 .0661 3.952 1.463 





Notes: The wage rates are measured in dollars per hour at work. Columns (ii) and (vi) are estimates of the asymptotic standard 
errors of the constant-utility real wages. These were calculated as follows. Let r denote the column vector of first deriva- 
tives of, say, w¥ with respect to the parameters y;, Yn, By, and 9, i.e., : 


dw* dw 


zet | 
” Ay,’ OB,’ a0 








If we evaluate these at the true parameter values, then the asymptotic variance of the estimator of w# is var (wë) = r’ Or 
where © is the asymptotic variance-covariance matrix of the estimator of the parameters. Substituting consistent estimators 


for the parameters yields a consistent estimator for var (w*) as r Or. 


rate is defined implicitly as follows: 

Bi, «6 [Yo + Won — > por 
NG) ase een 
i \Pot wo? \ yit win — > puyi 


where the o subscript denotes the base year 
which, for purposes of comparison with the BLS 
series on real spendable earnings, we have des- 
ignated as the year 1939.!1° The solved values 
for w* with their accompanying asymptotic 
standard errors for selected years are listed in 
columns (i) and (ii) of Table 3. 1 The ratio of the 
constant-utility wage to the base’ year (1939) 
wage rate is given in column (iii) and this shows 
that in 1967 a wage rate some 2.3 times the 
wage in 1939 was necessary to maintain the base 
year’s utility level. In fact, the actual wage rate 
was practically 2.5 times its constant-utility 
wage rate as shown in column (iv) of Table 3. 
This 150 percent increase in the real wage be- 


With nonzero committed quartities, the Stone-Geary 
indifference map is not homothetic to the origin and hence 
the constructed index numbers wil! not be independent of 
the choice of the base year. 

"The complete series for these and other constant-utility 
measures are given in a table available upon request from 
the author. ‘ 


tween 1939 and 1967 is, of course, more than 
double that recorded by the BLS real spendable 
weekly earnings series as shown in columns (iii) 
and (iv) of Table 1. It is also greater than that 
shown by a Laspeyres real wage index in column 
(ii) of Table 1 constructed from the same data 
that underline the estimates of w,/w* and de- 
fined as 


(w/w) (S00 /> xapa) -1 


This understatement of the BLS real spendable 
earnings series relative to our true real wage 
index w;/w* arises because the BLS neglects 
the utility increasing effects both of shorter 
working hours and of rising nonlabor income, !? 
and because the BLS procedure of using a 
Laspeyres price index to deflate their earnings 
series tends to exaggerate the utility decreasing 
consequences of the rising prices of consumer 
goods. The consequences for our true real wage 
index of taking cognizance of rising nonlabor 
income are evident from column (v) of Table 3 


"These data record a decline in annual hours of work per 
employee from 2334 hours in 1939 to 2126 in 1967 and a 
greater than threefold increase in nonlabor income over the 
same period, : 


~ 
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which solves for the wage rate in year t (call it 
wě*) that restores 1939’s utility when the prices 
of consumer goods have changed but when non- 
labor income is maintained at its 1939 level. In 
the case of a Stone-Geary utility function, this 
constant-utility wage rate is defined implicitly in 
the following expression: 


(e ey Yo + Won 7 > Poi Yi na 
i \Poi Wo! \yo + wit yn — X puyi 
t 

where, once again, the subscript o denotes the 
base year 1939. Holding nonlabor income con- 
stant in money terms implies, of course, a re- 
duction in its value when the prices of consumer 
goods increase so that this constant-utility wage 
rate w** so determined will necessarily be 
above w* since 1939. That this is the case is 
evident from a comparison of columns (i) and 
(v). (The asymptotic standard errors of w ** are 
shown in column (vi) of Table 3.) The price of 
living index w**/wo given in column (vii) of 
Table 3 shows that a wage rate some four times 
1939’s actual wage rate was required in 1967 as 
compensation for the price rises and thereby to 
restore 1939’s utility level. In fact, the wage 
rate rose faster than would be required to main- 
tain 1939’s utility and, as indicated in column 
(viil), the actual wage rate in 1967 was about 
1.5 times its constant-utility level w#*. Thus 


the increase from 1939 to 1967 in this true real- 


wage index number, w;,/w**, computed on the 
assumption of fixed nonlabor income, is much 
closer to that indicated by the BLS real spend- 
able earnings series which omits consideration 


of nonlabor income altogether. 


How much information concerning changes in 
these true real wage rates is conveyed by a given 
percentage change in the BLS real earnings 
series or in the ratio of average hourly earnings 
to the consumer price index? To answer this 
question, regression equations of the following 
form were specified: 


(2) A (ss) = ay + By AX + Ein 
(i= 1,2,3) 
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(3) A ( ze) = azi + Boi AXi, + Ezi 


wi 
(i = 1,2,3) 


where A is the proportionate change operator; 
X, is the BLS index of real spendable earnings 
for a worker with no dependents (as in column 
(iv) of Table 1); Xa is the BLS index of real 
spendable earnings for a worker with three 
dependents (column (iii) of Table 1); and Xg is 
the ratio of production worker average hourly 
earnings to the consumer price index (given in 
column (i) of Table 1). Clearly if a = 0 and 
B= 1, then on average a given proportionate 
change in the readily available BLS measures 
of real earnings will be associated with the same 
proportionate change in the true real wage 
index. !? 

Before examining the regression results, ob- 
serve that this is not a case in which a single 
government agency provides a set of data, and a 
relationship is being established between this 
series and another series derived from these 
same observations: the data on the right-hand 
side variables of equations (2) and (3) are com- 
piled by the BLS while the Department of Com- 
merce’s National Income and Product Accounts 
supply the data underlying the true real wage 
index numbers. By way of analogy, an investi- 
gation of the association between the BLS Con- 
sumer Price Index (CPI) and the Department of 
Commerce’s Implicit Price Deflator for Personal 
Consumption Expenditures (PCE)14 found that 
quarterly changes in most CPI components do 
nat forecast the same changes in the PCE com- 
ponents with a useful degree of precision. If 
these results were admitted as information 


:3To forestall confusion here, it is perhaps worth em- 
phasizing that we are interested in the relationship between 
changes in the measured index numbers, that is, between 
changes in the X; on the one hand, and changes in our 
constant-utility real wage index numbers on the other hand. 
The fact that both the right- and left-hand side variables al- 
mest certainly contain measurement error does not render 
the classical errors-in-variables model as the correct statisti- 
cal characterization. For our task is mor to ascertain the 
relationship between the error-free variables, but rather that 
between the measured index numbers. See Jack Triplett 
and Stephen Merchant. 

44See Triplett and Merchant. 
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relevant to forming a prior judgement about the 
consequences of estimating equations (2) and (3) 
here, then presumably they would induce a 
scepticism that changes in the published BLS 
series of real earnings will provide a useful and 
accurate predictor of changes in these true real 
wage index numbers which are constructed from 
Department of Commerce data. #® 


The results from fitting equations (2) and (3), 


to data over the period 1947 to 1967 are shown 
in Table 4.16 For the estimated equations (a), (b), 
and (c), turning to the f-distribution in the stan- 
dard ‘manner, the hypothesis a = 0 is only re- 
jected once at conventional levels of significance 
(namely for equation (3b)) and the hypothesis 
B = 1 is not rejected at all although the power of 
these tests in the case of the true index (w,/w**) 
is rather low. Moreover, the standard errors of 
estimate of equations (2a), (2b), and (2c) in- 
dicate that the published BLS earnings series is 
not very useful in forecasting changes in the true 
index (w,/w;*): the standard errors of estimate 
which constitute a lower bound on the standard 
errors of forecast are of the order of 4.5 percent- 
age points which is approximately the same as 
the observed standard deviation of A(w;/w¥) 
over this postwar period. On the other hand, 


In fact, a Laspeyres real wage index formed from the 
Department of Commerce data is listed in column (ii) of 
Table 1. This suggests a growth of 107 percent in real wages 
over the 1939-67 period which is slightly greater than the 
92 percent measured by the ratio of the BLS average hourly 
earnings to the consumer price index as given in column (i). 

The choice of estimating period was determined’ as 
follows. First, the published BLS series on real earnings 
commences in 1939. Second, the estimated value of the 
parameter y, falls short of actual hours worked for the war 
years 1941—45 and thereby does not satisfy one of the re- 
strictions on the Stone-Geary utility function. For this 
reason, true real wage index numbers were not constructed 
for these years. Since we deal with between-year changes in 
these regressions, this restricts our observations to the 
years 1940 and 1947 to 1967. Whether 1940 is included or 
excluded makes no essential difference to the estimates in 
Table 4 so, to preserve a continuous and uninterrupted set 
of sample points, the years from 1947 to 1967 provided our 
observations for this exercise. Finally, for purposes of com- 
parison with the equations using the BLS weekly earnings 
series as a right-hand variable, the equations with the ratio of 
average hourly earnings to the consumer price index are 
fitted to the same years (1947 to 1967) even though in this 
instance observations are available prior to 1939. 
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these BLS earnings data perform much better in 
predicting changes in the fixed nonlabor income 
true wage index (w,/w;*): the standard errors 
of estimate of equations (3a) and (3b) are one- 
half the standard deviation of A(w;/w#*) and 
in a comparison involving the sums of squared 
residuals from equations (3c) and (3d) the 
hypothesis that changes in average hourly earn- 
ings and changes in the consumer price index are 
symmetrical (except for sign) in their effect on 
A(w,/w#*) cannot be rejected on a conven- 
tional F-test.‘” Hence little reliance can be 
placed in these BLS series on changes in real 
earnings in any given year for forecasting at all 
accurately movements in the true real wage 
index (w,/w#*). On the other hand, they corre- 
spond much more closely to movements in the 
other true wage index (w,/w**) which is con- 


structed on the assumption of a fixed nonlabor 


income. i 
Turn now to. a constant-utility index number 
that involves determining in any year t the non- 
labor income y* necessary for a return to the 
utility surface in base year 0 after commodity 
prices and the wage rate have changed. In the 
Stone-Geary case, this constant-utility nonlabor 
income takes the following simple form: 48 


JENS (Spuri- mya) 


Bi w 6 
+ +w — WS po; ) (2. (=) 
g oVh 2 Poyi Il T) Wo 
Not only may the first term in parentheses on the 


"To be explicit, equations (2d) and (3d) us2 the numera- 
tor (average hourly earnings) and the denominator (the 
consumer price index) of equations (2c) and (3c) as right- 
hand variables entered separately as determinants of changes 
in the true real wage index numbers as follows: 

w 
A & ) = constant + 8, A (average hourly earnings) 
+ 682A (consumer price index), + ux 


and similarly with A(w,/w,**) on the left-hand side. The 
F-test fails to reject the hypothesis that, with A(w/w**), 
81 = |82]. 

18jf yë¥ were expressed as a fraction of base year’s non- 
labor income, an equation would be derivec that closely 
resembles the familiar cost-of-living index from a Stone- 
Geary function when the utility implications of hours of 
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TABLE 4-—REGRESSIONS OF CHANGES IN TRUE REAL WAGES ON CHANGES IN REAL WAGES AS MEASURED BY THE 
Bureau oF Lazor Statistics, 1947-1967 





Equation Left-hand A ` 7 
number Right-hand variable(s) variable & B Ô, be R? SEE DW 
1. Proportionate change in .013 (1,167 
(2a) the BLS index of real A (w/w) (012) (457) 256 041 1.84 
spendable earnings for a 
worker with no r .0034 .832 
(3a) dependents Alw/wi*) C0027) (.105) "768 O08 1.97 
1. Proportionate change in 021 789 
y (2b) the BLS index of real A(m/wi) (Coin (515) „JHO 045 1.63 
í spendable earnings for a 
worker with 3 .0054 = 858 
(3b) A(w,/wi*) (0025) (107) 771.0093 2.26 


dependents 


014 .828 


(018) (.677) .073 .046 1.56 


the ratio of average 
hourly earnings to the 


(3c) consumer price index T0051. Old 


(2c) 1, Proportionate change in i” we) 
(0045) (.171) 


A(wi/wi*) 648 012 2.21 


— 


. Proportionate change in 


production worker .057 ~.334 —.329 
(2d) average hourly earnings, A(wi/ wt ) (.032)} (.963) (.714) -183 044 145 
and 
2. Proportionate change in .0037 —.777 —.919 
Ga) consumer price index A(wi/ w 2 (.0081) (.245) (182) 688 Oil 2.40 





Note: Estimated standard errors are shown in parentheses beneath the estimated regression coefficients. SEE is the standard 
error of estimate for the regression equation and DW is the Durbin-Watson statistic. For these years (1947—67), A (w, / wë) 
possesses a mean of .032 and a standard deviation of ,046; the corresponding figures for A(w,/w7**) are .017 and .019, 
respectively. 


TABLE 5---CONSTANT-UTILITY NONLABOR INCOME 











yi Vyar (yA) yE/ yt yi yl yë 
Year (i) (i) ii) (iv) (v) 
1934 632.6 5.30 1.190 .810 840 
1939 553.9 _ 1.000 1.000 1.000 
1946 $13.2 23,91 595 1.404 1.681 
1950 386.1 33.53 .352 1.648 2.841 
1955 110.0 52.64 .093 1.906 10.440 
1960 —194.6 75.81 —.128 2.128 —7.813 
1965 —740.0 104,31 —.403 2.403 —2.481 


1967 —954.6 120.50 —.518 2.518 —1.931 


Note: Nonlabor income is measured in annual dollars per employee. The estimated asymptotic 
standard errors of y* are listed in column (ii) and are computed by the method outlined in the 
notes of Table 3. 


right-hand side be negative (i.e., 2 puyi< 


work are ignored, This equation would be a weighted aver- A i is : : a 
age of an arithmetic and a geometric index where the we¥n)s but in addition it may be larger in ab 


weights depend upon the ratio of “committed” net pur-  SOlute magnitude than the rest of the expression. 
chases to nonlabor income. This negative value for y* would mean the 
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utility-increasing consequences of wage rates 


rising relative to commodity prices had been ` 


such that our representative individual is re- 
quired to make net payments rather than enjoy 
net receipts of nonlabor income to restore the 
base year’s utility. The series on y* in column (i) 
of Table 5 indicates that from the late 1950’s this 
is exactly what has happened. By 1967 the ad- 
justment in nonlabor income needed to restore 
1939’s utility level entails some $950 being 
taxed away from our representative individual. 
In fact, these data record that nonlabor income 
was $1841 per employee in 1967 so that the 
relative difference between actual and constant- 
utility nonlabor income over the 1939--67 period 
increased on the order of 152 percent as given in 
column (iv). 19 


II. Further Research 


Since these are the first constant-utility real 
wage index numbers known to the author, there 
is nO opportunity to contrast these with others 
derived from a different specification of the 
utility function. This would represent an obvious 
and natural extension of the work described in 
this paper. A comparison of these Stone-Geary 
based index numbers with those from some 
other representation of preferences would pro- 
vide some idea of the robustness of the true in- 
dexes constructed here. Also, there is another 
class of constant-utility index numbers that 
apply when one or more goods are effectively 
rationed. For instance, if working hours are 
rationed by employers, the evaluation of the in- 
direct utility function is conditional upon the 
number of constrained hours of work.2° The 


19The definition of this index is obviously different from 
the preceding ones involving the wage rate. The reason for 
this practice here is to avoid the difficulties of interpretation 
when y, is expressed as a fraction of negative values of 
yi (see col, (v) of Table 5). 

Thus, in this Stone-Geary case, the ratio of the actual 
wage to the wage (call it w4) that restores base year’s utility 
when commodity prices and nonlabor income have changed 
and when hours are preallocated to be A is 
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construction of this class of index numbers in- 
volves reestimating the whole system of com- 
modity demand and labor supply equations on 
the assumption that working hours are pre- 
allocated by employers. Finally, no distinction 
has been made in this paper between the in- 
dividual worker and the household. Yet, if it is 
the latter that forms both the relevant decision- 
making unit and the unit of concern. for social 
policy, then the labor market oppcrtunities of 
each member of the household must be incor- 
porated into a correct evaluation of changes in 
real income. The results of-some research on 
this issue will be reported at a later date. 
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Unanticipated Money Growth 
and Unemployment in the United States 


By ROBERT J. BARRO” 


The hypothesis that forms the basis of this 
empirical study is that only unanticipated move- 
ments in money affect real economic variables 
like the unemployment rate or the level of out- 
put. This hypothesis is explicit in ‘‘rational ex- 
pectation’’ monetary models, such as those of 
Robert Lucas (1972, 1973), Thomas Sargent and 
Neil Wallace, and the author (1976a). However, 
the proposition that only the unanticipated part 
of money movements has real effects is clearly 
more general than the specific setting of these 
models. 

In order to implement and test the hypothesis 
empirically, it is necessary to quantify the no- 
tions of anticipated and unanticipated money 
movements. Accordingly, the first part of the 
analysis specifies a simple model of the money 
growth process. The variables that turn out em- 
pirically to have a systematic effect on U.S. 
money growth, using annual observations from 
1941 to 1973, are a measure of federal govern- 
ment expenditure relative to “‘normal,’’ a lagged 
unemployment rate, and two lagged values of 
money growth. Anticipated money growth is 
then viewed as the prediction that could have 
been obtained by exploiting the systematic rela- 
tion between money growth and this set of in- 
dependent variables. 

The measure of unanticipated money growth 
—actual growth less the anticipated portion— 
that is obtained in Section I is used in Section II 
as an explanatory variable for the unemploy- 
ment rate—the real economic variable that is 
focused on in the present study. Over the 1946— 
73 period, the contemporaneous and two annual 
lag values of unanticipated money growth turn 


*University of Rochester. The National Science Founda- 
tion has supported this research. I have benefited from 
comments on earlier drafts by Jack Carr, Bob Hodrick, 
Pieter Korteweg, Bob Lucas, Michael Parkin, and Chris 
Sims. 
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out to have effects that are significantly negative 
on unemployment. Further, the hypothesis that 
only the unanticipated part of money expansion 
infiuences unemployment receives strong sup- 
port from some empirical tests. 

The final sections discuss unemployment 
predictions, implications for policy, and some 
possibilities for extension of the research. 


I. Analysis of Money Growth 


A. Setup of the Equation 

The money growth rate equation used in this 
study applies to annual observations for the 
1941—73 period. The equation includes the fol- 
lowing variables: a measure of federal govern- 
ment expenditure relative to normal, the lagged 
unemployment rate, and two lagged values of 
money growth. The government expenditure 
variable captures an aspect of the revenue motive 
for money creation. In my 1976b paper I de- 
scribe a theoretical model in which an exogenous 
level of government expenditure is financed by a 
combination of taxes and money issue. (Ex- 
tensions to include public debt and nongovern- 
ment money do not alter the main conclusions.) 
Each method of finance involves administrative 
and other deadweight costs that increase, ceteris 
paribus, at an increasing rate with the amount of 
revenue raised by that method. However, the 
costs of raising a given amount of revenue by 
either method are assumed to decline with an in- 
crease in national income. In addition, the costs 
associated with taxation are assumed to depend 
negatively on the amount of fixed ‘‘capital’’ that 
has been accumulated in tax-raising capacity. 
For example, the setting up of an income tax and 
of an institutional apparatus for administering 
this tax are viewed as increases in tax-raising 
capital that reduce the collection costs imputed 
by the government to any particular amount of 
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TABLE 1— VALUES OF MONEY GROWTH AND UNEMPLOYMENT 
































DM DM DMR U û U-Û UNAT 

1939 „i4 = = en = = s 

1940 15] = — .095 = a = 

1 160 166 —.007 058 — =~ = 

2 180 212 —.032 029 = = m 

3 265 201 064 O15 me = = 

4 162 192 —.031 .010 z — — 

1945 150 158 —.008 016 — = sad 
6 068 055 .013 .037 039 —.002 034 

7 047 038 .009 .038 043 — .005 051 

8 004 017 —.012 .037 044 —.007 048 

9 ~,010 013 —.023 057 053 004 042 
1950 026 006 019 .052 059 —.007 048 
1 044 026 018 .031 031 000 039 

2 049 037 012 028 025 003 036 

3 024 041 —.017 027 032 —.005 035 

4 ols 024 —,008 .052 044 008 036 
1955 031 027 004 .042 043 —.001 037 
6 012 021 —.009 039 042 —.003 040 

7 005 023 —.018 041 049 —.008 041 

8 012 020 —.007 065 054 O11 041 

9 037 030 007 .053 046 007 041 
1960 —.001 030 —.031 .053 046 007 041 
1 021 033 —.013 065 062 003 042 

2 022 033 —.012 053 059 —.006 042 

3 029 033 —.004 055 053 002 043 

4 039 035 004 .050 047 003 044 
1965 042 037 005 043 041 002 043 
6 044 042 002 .037 038 —.001 042 

7 039 043 —.004 036 042 —.006 043 

8 068 042 026 .034 040 —.006 044 

9 061 041 .020 034 030 004 044 
1970 044 047 —.004 047 046 001 064 
1 067 049 018 .057 054 003 062 

2 063 056 006 054 048 006 060 

3 071 061 010 .048 049 ~.001 059 

4 055 056 —.001 055 056 —.001 064 
1975 042 062 —.020 083 O71 012 065 
6 ee .065 = so „08I = 065 
7 _ 065 a = .068 es .063 

8 ee .069 = fas .061 = 061 











Notes: DM, = log(M,) — log(M,-1), where M is an annual average of M, from the Federal Reserve Bulletin; DM is the 
estimated value from equation (2); DMR = DM — DM; U is the annual average unemployment rate (data are given in the 
Economic Report of the President), based on the total labor force, which includes military personnel. Data for 1940-43 were 
adjusted for treatment of government ‘‘emergency workers,” as discussed in Michael Darby; U is an‘estimated value from 
equation (4); UNAT is derived from equation (4) with all DMR values set equal to zero. ` 

Values of DM for 1976-78 are based on the value FEDV = .18. The 1977-78 values of DM use the value of U from the 
preceding year. The values of Ô (and UNAT) subsequent to 1975 are based on DMR = 0 for 1976 and beyond, MIL = 0, and 
the MINW values indicated in Table 2. f 


revenue raised by taxes. The amount of capital The breakdown of the total government bud- 
invested in the tax-raising ‘‘industry’’ is, itself, get between the two revenue components—and 
endogenous to the model, but adjustment-type therefore the rate of money growth—is deter- 
costs associated with changes in taxing capacity mined to minimize the total costs associated with 
imply that the current amount of capital will raising revenue.’ With a fixed amount of tax- 
depend on ‘‘long-run’’ values of such variables 

as government expenditure and national income, ‘Edmund Phelps has a theoretical discussion of inflation 
rather than simply on the current values. . ‘within a public finance context. i 
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raising capital—which depends, among other 
things, on the long-run level of government ex- 
penditure—an increase in the current govern- 
ment budget leads to increases in both types of 
revenue and, hence, to an increase in the growth 
rate of money. This type of response would 
apply especially to periods of wartime during 
which there are sharp, temporary increases in the 
size of the government budget. The long-run re- 
sponse of money to an increase in the govern- 
ment budget—-for example, to the secular 
growth of federal government spending relative 
to GNP that occurred from the 1930’s to the 
1960’s—would be different, because it would 
lead also to an increase in tax-raising capital. 
Since ‘‘permanent’’ expansions in the share of 
GNP that is absorbed by government lead to 
an expansion of taxing capacity, it is possible— 
depending on the form of the ‘‘production 
function” that generates tax revenues—that no 
change in the money growth rate would occur. In 
this situation it is only increases in government 
expenditure relative to normal that would induce 
monetary expansion. 

Specifically, my equation for money growth 
uses the variable 


FEDV = log(FED) — [log(FED)]* 


where FED is real expenditure of the federal 
government and [log(FED)]* refers to the 
normal value of this expenditure. Empirically, 
[log(FED)]* was generated from the adaptive 
formula? 


[log(FED)],* = B[log(FED)]. 
+ (1 — B)[log (FED): 


that is, [log(FED)]* is an exponentially de- 
clining distributed lag of log(FED). The equa- 
tion reported below uses the value of the adapta- 
tion coefficient, 8 = 0.2 per year (see fn. 5). 
Values of FEDV corresponding to this value of 
B are tabulated from 1941 to 1975 in Table 2. 


2It would be preferable to generate [/og(FED)]* from a 
prediction relation based on the time-series properties of 
log(FED). Costs of adjustment in taxing capacity would 
then also have to be taken into account in specifying the 
reaction of money growth to optimal predictions of 
future values of log(FED). 1 have not yet proceeded along 
these lines. 
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In the empirical analysis I test the hypothesis 
that it is only the difference between log (FED) 
and [log(FED)]* that influences money expan- 
sion, with no separate effect of the level of fed- 


TABLE 2— VALUES OF THE FEDERAL EXPENDITURE, 
MILITARY PERSONNEL, AND MINIMUM WAGE VARIABLES 








FEDV(B = .2) MIL MINW 
1941 .803 — — 
2 1.356 — — 
3 1.369 = = 
4 1.161 — o 
1945 812 — — 
6 ~.131 .105 .228 
H ~ 338 .012 (.048) .203 
8 ~ 196 .022 (.044) 191 
9 ~.016 048 .180 
1950 ~ 033 .049 323 
l .199 092 301 
2 -307 -106 .284 
3 .303 -105 -269 
4 „151 .099 .258 
1955 .090 -090 -248 
6 089 -083 -307 
7 .123 .081 .298 
E -167 .075 -283 
G 139 -973 -273 
1960 116 O71 -262 
1 157 .071 .283 
2 179 O77 .328 
3 157 .073 325 
4 143 .072 334 
1965 .136 .071 .325 
6 .204 -079 > B15 
7 245 086 392 
8 248 .087 426 
9 195 085 421 
1970 173 0 (.075) 402 
l .165 0 (.065) -367 
2 -188 0 (.056) .344 
3 172 0 (.052) 322 
4 154 0 (.048) -408 
1975 195 0 (.046) 426 
6 ‘(.18) (0) (.42) 
7 (.18) (0) (.39) 
8 (.18) (0) (.36) 





Notes; FEDV (B = .2), MIL, and MINW are the federal 
expenditure, military personnel, and minimum wage vari- 
ables, as defined in the text. The military values shown in 
parentheses for certain years are the actual ratios of military 
personnel to the male population aged 15-44, ignoring the 
abser.ce of a selective draft for all or part of those years. 

The FEDV value of .18, shown in parentheses for 
1976—78, corresponds to the average value over 1960-75. 
The MINW value shown in parentheses for 1976 is an esti- 
mated value that takes account of the rise in the nominal 
minimum wage on January 1, 1976. The 1978 value of .36 
is the sample average over 1960-75. For purposes of pre- 
dicting unemployment for 1977 and beyond, it is assumed 
that the MINW variable will fall over a two-year period 
from its 1976 value to the average value of .36. 
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eral expenditure. This hypothesis is supported 
by the empirical evidence over 1941 to 1973, so 
that the main analysis includes only the FEDV 
variable. 

The money growth equation also includes a 
measure of lagged unemployment. A positive re- 
sponse of money growth to this variable could 
reflect two elements. First, there could be a 
countercyclical policy response of money to the 
level of economic activity. (The subsequent 
analysis has important implications for the effi- 
cacy of this type of policy.) Second, a decline 
in real income lowers holdings of real balances, 
which would reduce the amount of government 
revenue from money issue for a given value of 
the money growth rate. As shown by the author 
(1976b), the optimal response to a decline in 
income below its normal level would be an in- 
crease in the money growth rate. My empirical 
analysis does not separate out these two possible 
sources of countercyclical money response. 

Finally, the money growth equation includes 
two lagged values of money growth as ‘‘ex- 
planatory’’ variables. Presumably, these lagged 
dependent variables pick up any elements of 


serial dependence or lagged adjustment that . 


have not been captured by the other independent 
variables. 

The form of the systematic part of the money 
growth equation is 


(1) DM, = ag t+ @,DM,-1 + ADM- 
+ a3FEDV, + atgUN—1 


where M, is an annual average of M, (see fn. 18 
below on the money definition), DM,= 
log(M), — log(M),~1 measures the annual aver- 
age money growth rate, FEDV, = log (FED), — 
[log (FED)]¥*, as defined above,* and UN;-1 = 
log(U/(1 — U)),-1, where U is the annual aver- 
age unemployment rate in the total labor force 
(which includes military personnel). The form in 
which the unemployment rate enters corre- 
sponds to the form of the unemployment 
equation given below. 


3Data on federal government expenditures are from the 
Economic Report of the President, various issues. The 
figures on the nominal federal budget were divided by 
the GNP deflator (1958 = 1.0). 
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`B. Estimated Equation 


The estimated money growth equation for the 
1941-73 period is, with standard errors in 
parentheses,‘ 


(2) DM,= .087 + 0.24DM,..,; + 0.35DM,-2 


(031) 15) (.13) 
+ .082 + FEDV, + .027+ UN;-1, 
(.015) (.010) 


R? = 90, & = .020, D.W. = 2.39, 
(sample average of DM = .057) 


where & is the standard error of estimate. 

Consider, first, the coefficient on the federal 
expenditure variable, FEDV.° The estimated 
value of .08 implies that a 10 percent increase in 
real federal expenditure—holding fixed the 
normal expenditure and lagged values of DM 
—would raise DM, by 7 of a percentage point 
per year. Historically, the extreme values of 
FEDV have occurred during and just after war- 
time periods. For example, the 1943 value of 
FEDV = 1.37 implies (with DM,_, and DM,_.2 
held fixed, so that .08 is the applicable coeffi- 
cient) that DM, would be 11 percentage points 
per year higher than when FEDV is zero, while 
the 1947 value of FEDV = —.34 implies that 
DM, would be 3 percentage points per year less 
than otherwise.® 


4A measure of the contemporaneous or lagged value of 
the federal government deficit relative to GNP is insig- 
nificant when added to equation (2). A lagged value of the 
inflation rate (based on the GNP deflator) or of the interest 
rate on prime commercial paper is also insignificant. 

5Based on the fit of the money growth equation, the-— 
maximum likelihood estimate of the adaptation coefficiem 
B is in the interval between 0.15 and 0.20, with an asymp- 
totic 95 percent confidence interval of (0.1, 0.4). Since the 
unemployment results showed little sensitivity to variations 
in 8 over the interval from 0.15 to 0.30, I have limited the 
reported results to the case of 8 = 0.20. 

6Note, however, that FEDV has not been normalized to 
make the long-run average value equal to zero. Since the 
normal value of government expenditure is generated by a 
distributed lag of actual values, secular growth of the public 
sector implies that the typical measured value of FEDY will 
be positive, It turns out that constant growth of real expendi- 
tures at rate g would generate a FEDV value of g(1 ~ B)/B, 
which equals 4g at 8=0.2. From 1949 to 1973 the 
average annual growth rate g is .050, so that the corres- 
ponding ‘‘long-run average” value of FEDV is .20. How- 
ever, growth of the public sector at 5 percent per year would 
not seem to be permanently sustainable. 
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The hypothesis that government expenditure 
enters into the determination of money growth 
only as the difference FEDV = log(FED) — 
[log (FED)]* has been tested by entering FEDV 
and log (FED) separately into the DM equation. 
The estimated coefficient of log(FED) (.010, 
standard error= .010) differs insignificantly 
from zero, and there is little change in the esti- 
mated coefficients on the other variables. (The 
results are similar if FED is measured as a ratio 
to a trend value of real GNP.) Accordingly, the 
results are consistent with the view that only 
temporary movements in federal expenditure 
stimulate monetary expansion. 

Consider next the coefficient on the lagged 
unemployment variable. The estimated value 
of .03 implies that a 10 percent increase in 
U—that is, an increase by 4 percentage point 
starting from U = 5 percent—would imply a 
reaction of next year’s money growth by about 
#5 of a percentage point per year. Hence, an 
increase by | percentage point in the unem- 
ployment rate induces an increase in next year’s 
money growth rate by about $ of a percentage 
point per year.” 

Finally, the regression results indicate per- 
sistence effects with an estimated DM,_., coeffi- 
cient of 0.24 and an estimated DM,_. coeffi- 
cient of 0.35. If the error term in equation (2) is 
assumed to follow a first-order Markov process 
uy = Pur. + €, the maximum likelihood esti- 
mate of p is —.35 (the estimated coefficient on 
DM,- is then 0.45 and that on DM,... is 0.21). 
However, the estimated value of p differs in- 
significantly from zero at the 5 percent level— 
the asymptotic chi-square value is 2.6 with a 
critical value of 3.8. Since the inclusion of a 
nonzero value for p also has a negligible impact 
on the subsequent analysis of unemployment, I 
have limited the main analysis to the case 
where p = 0). 


"From either the countercyclical policy or optimal 
revenue-raising viewpoints, it would seem preferable to 
enter the unempioyment variable relative to its perceived 
long-run average value. The results on unemployment over 
1946 to 1973, below, suggest that the principal movement 
in this long-run average value may have occurred since 
1970. However, I have not yet attempted to adjust the 
unemployment variable along these lines, 
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A notable aspect of the estimated DM equa- 
tion is that it implies a normal, or long-run aver- 
age, money growth rate. For a given value of the 
constant term and the federal expenditure and 
unemployment variables, the equation specifies 
the mean value of DM (both in a short-run 
sense conditioned on given values of DM,., 
and DM,.3, and also in a long-run unconditional 
sense). For example, if the unemployment rate is 
4.3 percent, the average estimated ‘‘natural 
rate’ during the 1960’s (as discussed below), 
and if the FEDV variable takes on an ‘‘average”’ 
value of .20 (see fn. 6), the implied long-run 
mean value of DM is 4.4 percent per year. 

If the DM equation had contained a distributed 
lag of past DM values with the lag coefficients 
summing to one, as is true in the adaptive ex- 
pectations formula developed by Phillip Cagan, 
then the model would not have the property of 
possessing a natural or long-run mean value of 
the money growth rate. Presumably, the formu- 
lation with lag weights summing to unity would 
provide a satisfactory framework for predicting 
DM only if money growth were, in fact, gen- 
erated by a nonstationary process (for example, 
a random walk, or a random walk observed with 
error as in John Muth) for which a long-run mean 
did not exist. If the money growth process is 
stationary, it would not be expected that the 
sum of the lag weights in money growth pre- 
dictions would equal one. It follows that any 
implicit tests of expectation formation concern- 
ing money growth that are based on lag weights 
summing to one would not generally be mean- 
ingful—a point that was made in a general con- 
text by Sargent (1971). 


C. Prior Predictions of Money Growth 


For the present analysis, the purpose of fitting 
a money growth equation is to obtain a division 
of money growth into anticipated and unanti- 
cipated components. The theoretical proposition 
is then that only the unanticipated part of money 
growth will influence unemployment. There is a 
basic problem to consider in using an estimated 
money growth equation to specify the concept of 
anticipated money growth. Consider the formu- 
lation of this anticipation for date t, DM. This 
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anticipation could be based on information that 
was available up to date.t — 1, and might also 
include partial information applicable to date t. 
However, DM, should not be based on any in- 
formation that becomes available only after 
date t. For example, if the estimated values from 
the DM regression for the 1941-73 period were 
used to obtain DM for 1950, then information 
subsequent to 1950 would be used to ‘‘predict”’ 
that year’s money growth. Specifically, later 
observations on (DM, FEDV, UN) would be 
used to estimate the coefficients of the DM rela- 
tion, and these coefficients would then be 
applied to the 1950 values of the independent 
variables to obtain DM for 1950. However, it 
should be noted that the manner in which later 
observations affect earlier values of DM is solely 
through pinning down the estimates of the co- 
efficients in the DM equation. If individuals 
have information about the money growth struc- 
ture beyond that conveyed in prior observations 
(for example, from the experiences of other 
countries or on theoretical grounds), then the use 
of the overall sample period, 1941~73, may be 
reasonable even for the earlier dates. 

A procedure that avoids the use of later obser- 
vations to generate earlier predictions involves 
obtaining DM, from a regression in which the 
coefficients are estimated from data only up to 
date t — 1. In this approach there would be as 
many DM equations (each incorporating data up 
tot — 1) as there were predicted values, DM.. In 
this context it would also be natural to consider 
the possibility of weighting the observations so 
that more recent information was counted more 
heavily in forming predictions. ®8 

In my earlier study (1975), which is available 
on request, I devoted a good deal of space to 
estimations that based money growth predictions 
solely on prior observations. Since it turned out 
that the implications for the analysis of unem- 
ployment were minor, I have not included this 
discussion. For the present analysis I use the 
estimated values of DM from the 1941-73 


SHeavier weighting of recent observations can be ratio- 
nalized along the lines of the adaptive regression model, as 
discussed in Thomas Cooley and Edward Prescott. 
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regression, equation (2), to form a time-series of - 
anticipated money growth DM. f. Unanticipated 

money growth, DMR = DM- DM, then corre- 

sponds to the residuals from this equation. The 

values of DM and DMR from equation (2) are 

indicated in Table 1.° 


II. Analysis of Unemployment 


A. Setup of the Equation 


The effects of monetary expansion on unem- 
ployment are measured by the impact of current 
and lagged values of. unanticipated money 
growth, DMR = DM-DM. The number of lags 
to introduce was not established from a priori 
reasoning, although Lucas (1975) presents a 
theoretical rationale for persistence effects of 
monetary shocks in this type of model. Em- 
pirically, it turned out that the current and two 
annual lag values of DMR had significant effects 
on unemployment. 

Aside from monetary variables, the unem- 
ployment equation includes two ‘‘real’’ vari- 
ables. The first is a measure of military con- 
scription. The specific variable is?° 


Military personnel 
Male population aged 15-44 





MIL = 


for years in which a ‘‘selective’’ military draft 
law was in effect (all years since 1946 except for 
April 1947 to June 1948 and 1970—73).1! The 


Note that DM, is calculated from the contemporaneous 
value of FEDV, rather than from a lagged value. The 
rationale is that the principal movements in FEDV, which 
are dominated by changes in wartime activity, would be per- 
ceived sufficiently rapidly to influence DM without a lag. 
For example, in 1946 the value of DM is much lower than 
in .945 because of the contemporaneous downward move- 
ment in FEDV. 

Pata sources are Historical Statistics of the United 
States, 1960, pp. 736, 8, and 10; and Statistical Abstract of 
the United States, various issues. 

“A discussion of the draft law in the United States up to 
1970 is contained in John Rafuse. The lottery draft period 
from 1970 to June 1973 (during which there were draft calls 
for 1970-71) was taken out since the lottery draft does not 
provide the same incentives to avoid unemployment as 
appear to operate during a selective draft. See the dis- 
cussion below. Periods with zero draft calls, but with a 
selective draft law in effect (February 1949 to June 1950) 
were included with the draft period. : 


ar 


VOL. 67 NO. 2 


value MIL = 0 was entered for the nonselective 
draft law years. Values of MIL are tabulated 
from 1946 to 1975 in Table 2. Aside from the 
possible direct employment effect of con- 
scription on draftees, a selective draft would 
provide incentives for eligible civilians to enter 
a low draft-probability status. One effect would 
involve the choice of remaining in school rather 
than entering the labor force—an effect that 
would reduce the measured unemployment rate 
if the affected individuals had an above-average 
tendency toward unemployment. A second 
effect involves the choice between working and 
unemployment for labor market participants. On 
this count, conscription would work toward 
reducing the unemployment rate if draft prob- 


_ abilities were highest, ceteris paribus, for un- 


employed persons. 

The second real variable measures the impact 
of the minimum wage rate. This variable, tabu- 
lated under the heading MINW from 1946 to 
1975 in Table 2, is defined as the ratio of the 
applicable minimum wage to private, nonfarm 
average hourly earnings, multiplied by the pro- 
portion of covered nonsupervisory employ- 
ment.!2 The MINW variable would have a posi- 
tive effect on the unemployment rate if the 
negative impact of the minimum wage on em- 
ployment dominates the probable negative effect 
on labor force participation. ? 

The form for the systematic part of the un- 


"From 1947 to 1968 this variable was calculated by the 
Bureau of Labor Statistics and reported in Jacob Mincer, 
Table 1.6. For 1946 and 1959 to 1975 the variable is esti- 
mated from data contained in Armand Weiss, Tables 1—3. 

3] also considered an unemployment compensation 
variable, which was defined as average benefits per recipient 
relative to average hourly earnings multiplied by the fraction 
of covered employment. Jn my initial investigations this 
variable was insignificant in the unemployment equation. 
However, I have recently recalculated the unemployment 
compensation variable to take account of taxes on earnings 
and to incorporate a fuller measure of unemployment com- 
pensation coverage. This revised variable does turn out to 
have a Significantly positive effect on the unemployment 
rate. The other coefficients in the estimated unemployment 
equation are insensitive to the inclusion of this variable, 
except that the minimum wage variable becomes less im- 
portant. I plan to report on these results more fully at a later 
time, 
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employment equation,’ used for annual ob- 
servations over 1946-73, is® 


(3) log(U/(1 Gaii U))t = a; DMR: + a2DMRi-1 
+ asDMR,-2 + aa MIL + asMINW, 


Since the sample period begins in 1946, the 
values for DMR start in 1944. It may be worth 
noting that, since the dependent variable in 
equation (3) depends on a distributed lag of 
DMR values, the unemployment rate can be 
serially correlated even if the DMR (and the 
MIL and MINW variables) were not. (The DMR 
values would not be serially correlated if DM, 
were an efficient predictor of DM,, based on 
information that included an observation of 
DM.,-1.) 


B. Estimated Equation Based on 
Unanticipated Money Growth Rates 


With DMR measured as the residuals from 
equation (2), the estimated unemployment 
equation is, with standard errors in paren- 
theses, 1® 


“The form confines the unemployment rate to the 
interval (0, 1). , 

Since DMR is based on estimated coefficients of the 
DM relation, equation (2), there would be small-sample 
problems of errors in the independent variables in equa- 
tion (3). The main impact would seem to be a bias toward 
zero in the estimated DMR coefficients. In obtaining esti- 
mates of the a-coefficients in equation (3) and the æ- 
coefficient in equation (1), it would be preferable to carry 
out a joint maximum likelihood estimation. In contrast with 
my two-stage procedure, the choice of the a-estimates in 
the money growth equation would then give some weight to 
the effect on the fit of the unemployment equation, through 
the selection of the DMR values that enter into equa- 
tion (3). In my procedure the a-estimates are chosen solely 
to obtain a least-squares fit in equation (1). For the case of 
normally distributed error terms, the a-estimates would be 
chosen in both cases to obtain a least-squares fit in equa- 
tion (3), conditional on the DMR values. Since my pro- 
cedure yields consistent estimates (assuming serially- 
independent error terms) and the alternative, non-linear 
procedure requires a large amount of numerical calculation, 
I have not carried out the joint maximum likelihood 
estimation. 

16] have carried out a similar analysis (1975) using the 
log of output (real GNP) instead of the unemployment 
rate as a dependent variable (with a time trend included as 
an additional explanatory variable). The results correspond 
in major respects to those discussed below for un- 
employment. 
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(4) log(U/(1 — U)), = —3.07 — 5.8DMR, 


. (.15) (2.1) 
— 12. 1DMR,-1 — 4.2DMR\-2 — 4.7MIL, 
(1.9) (1.93 (0.8) 
+ 0.95MINW,, 
(.46) 


R? = .78, & = .13, D.W. = 1.96, 
average of |U — U| = .0043 


Equation (4) includes a contemporaneous and 
two annual lag values of DMR. Additional lag 
terms were insignificant. The implied lag pattern 
(the form of which was not constrained ex ante) 
for unemployment behind unanticipated money 
growth has a triangular shap2, with the strongest 
effect appearing after a one-year lag. The con- 
temporaneous and two-year lag effects are of 
about equal size.1” The t-values associated with a 
null hypothesis of a zero coefficient are 6.4 for 
DMR,_1, 2.8 for DMR,, and 2.2 for DMRt_2. 
The F-value for the three DMR coefficients 
jointly is F 3, = 21.0 (5 percent critical value = 
3.1). More detailed aspects of the estimated 
DMR coefficients and of the estimated coeffi- 
cients for the MIL and MINW variables will be 
discussed below. 

In evaluating the fit of equation (4), a useful 
measure is the average absolute residual for 
implied estimates of the unemployment rate 
(generated from a straightforward, though not 
quite statistically valid, transformation of the 
dependent variable, log(U/1 — U)). This aver- 
age value is .0043—that is, the average error in 
estimated unemployment rates is somewhat 
more than 7 of a percentage point.'8 


The estimated coefficient o? DMR, could be biased 
toward zero if there is a contemporaneous policy feedback 
from U, (current period unemployment) to DM,. The re- 
sponse of money growth to lagged unemployment was 
already taken into account in forming the anticipated money 
growth rate DM,. Presumably, this problem of within- 
period policy response would be lessened if the length of the 
observation period were reduced by moving to quarterly 
data. I plan to carry out that extension at a later time. 

8] have redone the unemployment analysis with two 
alternative definitions of the money stock, Ma and high- 
powered money (see the author, 1975, for details). It tums 
out that the M, definition is superior in terms of the fit for 
unemployment. In a form parallel to equation (4), the 
M, definition yields an R? of .31 with an average absolute 
error for U of .00'76—about twice that of the M, form. For 
high-powered money the R? is .49 with an average absolute 
error for U of .0966. 
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The Durbin-Watson statistic from equation - 
(4) of 1.96 indicates absence of first-order serial 
correlation in the residuals. This result is sur- 
prising, given the autocorrelated nature of the 
U-series,!® since a lagged dependent variable 
was not included to soak up the serial correla- 
tion.” In fact, if log(U/1— Uh-1 is added to 
equation (4), its estimated coefficient is .09, 
standard error = ,10, which differs insignifi- 
cantly from zero. 


C. Results with Total Money Growth Rates 


Unemployment regressions have also been 
run based on total money growth rates DM, 
rather than on the unanticipated part of growth 
DMR. For a regression that includes a con- 
temporaneous and two lagged values of DM 
along with the military and minimum wage 
variables, none of the estimated DM coeffi- 
cients turns out to be individually significantly 
different from zero, and an F-test for joint 
significance yields the statistic F } = 2.6, which 
is below the 5 percent critical value of 3.1. The 
fit of the regression is indicated by R? = .38— 
half that of the DMR equation. The inclusion of 
a third lag of DM into the unemployment equa- 
tion has a negligible impact. When DM,_. is in- 
cluded the fit improves noticeably, although the 
estimated coefficients on DM,- and DM,.3 
are positive. The estimated equation with four 
lags is 


(5) log(U/(1 ~ U)) = ~2.46 — 1.2DM, 


(.34) (2.9) 
a 5.7DM,..; + 0.7DM,-2 + 3.5DMi-3 
(2.7) (2.5) (1.8) 
~ 3.2DM,..4 — 4.5MIL, — 0.3MINW,, 
(1.5) (1.4) (1.0) 


R? = „52, o = .20, D.W. = 1.68, 
average of |U — U| = .0059 


The F-value for the joint hypothesis that all five 
DM coefficients are zero is F 3) = 3.0, which is 


19 An autoregression of UN, on UN,-, yields the estimated 
coefficient .40, standard error = „14. r 

2Except for the indirect effect of lagged U on DM. 
However, that effect was estimated from a separate equation, 
so that the usual problem of correlation between a lagged 
dependent variable and a serially-correlated error term would 
not arise here. + 


ur 
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above the 5 percent critical value of 2.7. The fit 
of the equation with four lagged values of DM 
is indicated by R? = .52, average absolute error 
for U = .0059. Hence, the fit is still consider- 
ably poorer than that obtained in equation (4) 
with two lagged values of the DMR variable. 


D. Tests that Only Unanticipated Money 
Growth Affects Unemployment 

A key hypothesis of this study is that only the 
unanticipated part of money growth influences 
unemployment. This hypothesis can be tested by 
running a regression that includes simulta- 
neously sets of DMR and DM variables, and then 
seeing whether the deletion of the DM variables, 
which amounts to a set of linear restrictions on 
the coefficients, produces a significant worsen- 
ing of the fit. The resulting test statistic is F 2) = 
1.4 (5 percent critical value = 3.1) when two 
lagged values of DMR and DM are included, 
and FẸ, = 2.0 (5 percent critical value = 2.9) 
when four lagged values of each are included. 
Hence, the hypothesis that only the unanti- 
cipated part of money growth is relevant to un- 
employment is accepted by these tests. 

The procedure can also be carried out in re- 
verse by deleting the DMR values while retain- 
ing the DM values. When two lagged values of 
DMR and DM are included, the test statistic is 
F%, = 15.7. In the four-lag case the result is 
Fis = 8.2. Therefore, the reverse hypothesis 
that the DMR values are irrelevant to unemploy- 
ment, given the DM values, can easily be 
rejected. 

A point to stress about these tests is that they 
can be carried out at all only because predictors 
of DM, other than its own history—DM,_,, 
DM,-2, etc.—have been included in the money 
growth equation. For example, suppose that 
DM, were generated solely as a function of 
DM,.., say, DM,= a + a,DM;-1. In this 
case a regression of unemployment on a series of 
DMR (= DM — DM) values could not possibly 
fit better than a regression of the same form on a 
series of DM values that included one additional 
lagged term. The use of the DMR values would 
amount, in this situation, solely to imposing a 
restriction on the coefficients that describe the 
effect of the DM variables on unemployment, 
so that (if no adjustment is made for the differ- 
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ence in degrees of freedom) the DMR regression 
would necessarily show a poorer fit. Hence, the 
superior fit of the DMR form of the unemploy- 
ment equation reflects the impact of the addi- 
tional predictors-—namely, the federal expendi- 
ture and lagged unemployment variables—that 


‘were included in the money growth equation. 


To make this point directly I have obtained 
DMR values from money growth equations that 
involve solely the history of DM. An illustra- 
tive case, which includes 3 lagged values of 
DM over the 1941 to 1973 period, is the 
following: 


(6) DM, = .011 + .76DM;-; 


(.008) (.17) 
+ .30DM,~2 — .30DM,-3, 
(.21) (.14) 
R? = .77, 6 = .031, D.W. = 2.16 
Calculating DMR values as the residuals from 


the above equation leads to the estimated un- 
employment equation for 1946-73, 


(7) log(U/1 — U), = —3.00 
(31) 
+ 1.2DMR, — 4.9DMR,., — 1.9DMR,-2 
(2.9) (2.7) (2.4) 
— 2.6MIL, + 0.2MINW,, 
(1.3) (0.9) l 


R? = .31, ĉ = .23, D.W. = 0.95 


which shows a substantially poorer fit than that 
obtained with the alternative DMR values from 
equation (2). Hence, a ‘‘naive’’ model that bases 
DM, solely on the history of money growth 
would be inadequate for explaining un- 
employment.”! 

Further perspective on the distinction between 
actual and unanticipated money growth can be 
obtained by substituting into the estimated un- 
employment relation, equation (4), from the 
condition DMR, = DM, — DM,, where DM, is 
generated from the estimated money growth 
relation, equation (2). The resulting ‘‘reduced 


211f lagged values up to DM;—19 are included, the R? of 
the DM equation rises to .89 and that of the unemployment 
equation rises to .35. Allowing for first-order serial correla- 
tion of the error term in the DM equation does not materially 
affect any of these results. 
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form’’ expresses unemployment as a func- 
tion of (DM, ee hehe DM,-4); (FEDV,, dans 
FEDY,.2); (UNt-1,; o.. UNews)s MIL; and 
MINW,. Specifically, the coefficients that de- 
rive from this substitution are indicated as hy- 
pothesized values of the first column of Table 3. 


TABLE 3—-HyPOTHESIZED AND ESTIMATED COEFFICIENTS 
OF REDUCED ForM FOR UNEMPLOYMENT 





Standard 

Hypothesized Estimated Error 
C -1.2 -1.1 (0.5) 
DM, —5.8 —2.5 (2.6) 
DM,-1 ~ 10.7 -12.5 (2.9) 
DM,- 0.8 -5.8 (4.6) 
DM.-5 5.2 4.4 (1.8) 
DMi-4 1.5 2.3 (1.6) 
FEDV, 0.5 0.3 (0.7) 
FEDV,...1 ° 1.0 1.3 (0.4) 
FEDV,~2 0.3 0.8 (0.5) 
UN, ` 0.2 —0.3 (0.4) 
UN» 0.3 0.5 0.2) 
UN» 0.1 0.2 (0.2) 
MIL, —4.7 —8.8 (2.2) 
MINW, 0.9 ~0.6 (0.7) 





It is also possible to estimate the reduced form 
for unemployment in a direct, unconstrained 
“manner—a process that yields the estimated 
coefficients and standard errors that are also 
shown in Table 3. 

The use of the DMR form of the unemploy- 
ment relation, equation (3), corresponds to a set 
of constraints on the manner in which the re- 
duced form. independent variables influence 
unemployment. Specifically, the use of equa- 
tion (3) with DMR values generated from equa- 
tion (2) amounts to reducing the number of in- 
dependent coefficients to be estimated in the 
unemployment relation from (14) in the uncon- 
strained reduced form to (6) in the DMR form. ?? 
If the DMR specification in equation (3) is appro- 
priate, then these 8 coefficient constraints should 
not significantly worsen the fit of the unemploy- 
ment equation—heuristically, the hypothesized 


There are also 5 coefficients to be estimated in the 
DM equation, but this estimation was carried out separately 
from the fitting of the unemployment relation. 
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coefficients in Table 3 should not differ “too i 
much” from the estimated ones (taking account 
of standard errors). An overall test of the hypo- 
thesis is based on a comparison of restricted and 
unrestricted sums `of: squared residuals which 
leads to the statistic F}, = 1.4, which is less 
than the 5 percent critical value of 2.7. Hence, 
this test also supports the use of the DMR form 
of the unemployment equation. 

The listing of the reduced form coefficients in 
Table 3 brings out another point, which relates to 
the discussion of observational equivalence in | 
Sargent (1976). Namely, the DMR form of the ` 
unemployment equation is equivalent to a form 
that contains DM values (in this case up to 
DM,..), along with the FEDV and lagged UN 
variables (up to. FEDV;_, and UN,_3, respec- 
tively) that were included in the DM relation. 
The exclusion of the FEDV and lagged UN 
variables from the form of the unemployment 
relation, equation (3), constitutes a set of identi- 
fying restrictions that permits an observational 
separation between the DMR and DM forms of 
the unemployment equation. The above tests of 
the distinction between these two forms then 
amount to tests of the joint hypothesis that 


_ (a) DM is generated in accordance with equa- - 


tion (2); (b) DM influences unemployment only 
in the form, DMR = DM — DM; and (c) the 
FEDV-and lagged UN variables that appear in 
equation (2) do not enter directly in equation (3). 
Of course, the acceptance of the joint null 
hypothesis by the above statistical tests provides 
support for each element of the hypothesis, 
namely for (a) and (b), which were the main 
objects of interest. 

It would be possible, nevertheless, to interpret 
the estimated reduced form for unemployment 
(Table 3, col. 2) as indicating the influence of 
actual money growth DM, along with direct 
influences of the FEDV, lagged UN, MIL, and 
MINW variables (with the coefficients of the 
DM, FEDV, and lagged UN variables satisfying 
the restrictions implied by the DMR form out of 
pure coincidence). However, this interpretation 
leaves a number of results that require a theoreti- 
cal explanation: 1) the positive effect of the 


+ 
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FEDYV variables on unemployment, in contrast 
with the negative effect that would be predicted 
along Keynesian lines; 2) the presence of posi- 
tive coefficients on DM;_, and DM,..4; and 3) 
the stronger (positive) contribution of UN,-2 
than of UN,_,. These three sets of results are 
readily explained by the theory that relates un- 
employment to DMR values. 


E. Properties of the Estimated Unemployment 
Equation 
I will now discuss some detailed properties of 
the estimated DMR form of the unemployment 
relation, which is rewritten here for con- 
venience, 


(4) log(U/1 — U) = —3.07 — 5.8DMR; 
(15) (2.1) 
— 12.1DMR;~1 — 4.2DMR;-2 
(1.9) (1.9) 
— 4.7MIL, + 0.95MINW, 
(0.8) (.46) 


Consider the magnitudes of the estimated 
DMR coefficients. The coefficient of —12 on 
DMR,_, implies that an increase by 1 percentage 
point per year in the unanticipated money growth 
rate would reduce next year’s unemployment 
rate by a proportion of about 12 percent, or by 
about #5 of a percentage point at an initial un- 
employment rate of 5 percent. However, the 
contemporaneous impact of this DMR shift 
would be only about half as large. If the increase 
in DMR by 1 percentage point per year were 
sustained over a three-year period (which would 
be an unusual event), then the full effect would 
be a reduction of the unemployment rate by 
about 1 percentage point. 

It should be stressed that the lag pattern for 
money growth that is described in equation (4) 
refers to unanticipated rather than actual money 
growth. The implied lag pattern in terms of ac- 
tual money growth—-given the money growth 
relation as estimated in equation (2)——is shown 
as the hypothesized coefficients in Table 3. 
Because of the positive effects of DM,_, and 
DM- on the current value of anticipated 
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money growth, the lag pattern for unemploy- 
ment in terms of DM differs markedly from that 
in terms of DMR. Two important differences 
are, first, the ‘‘mean’’ lag effect from DM to 
unemployment is shorter than that associated 
with DMR; and, second, there are positive co- 
efficients in the DM form even when the DMR 
form is restricted to negative coefficients. Quan- 
titatively, the lag pattern for DM that is shown 
in column 1 of Table 3 accords with the well- 
known 6- to 18-month lag between (actual) 
money growth and economic activity that has 
been reported by Milton Friedman (p. 180). A 
lack of distinction between actual and unan- 
ticipated money growth can also account for 
some of the apparent variability of the lag in 
Friedman’s results (pp. 180-81). . 

Equation (4) also indicates the ‘importance of 
the military variable (t-value of 5.9). The mag- 
nitude of the effect implied by the coefficient of 
—4.7 is that an increase by | percentage point in 
the ratio of military personnel to the male popu- 
lation aged 15—44 would reduce the unemploy- 
ment rate by a proportion of about 4.7 percent; ` 
that is, by about ¥% of a percentage point at 
U=5 percent. Expressed alternatively, if 
changes in the labor force are neglected, an in- 
crease by an amount X in the number of military 
personnel would reduce the number of unem- 
ployed by about 0.5X (assuming that U = .05 
and that the ratio of the labor force to the male 
population aged 15-44 takes on its 1973 value 
of 2.0). 

The estimated minimum wage coefficient in 
equation (4) is positive and has a ¢-value of 2.1. 
Using the 1973 values of average hourly earn- 
ings ($3.92) and fraction covered (.79), and 


*317 the distinction between selective draft and non- 
selective draft years is dropped (which affects 194748 
and 1970-73), the estimated unemployment rate equation 
becormes 


log(U/1 — Uh = -2.88- 4.5DMR, — 10.1DMR,-; 


(.20) (2.5) (2.3) 
— 1.5DMR,-2 — 7.1MIL, + 1.11MINW;, R? = .68, 
(2.2) (1.6) (.56) 


& = .16, D.W. = 1.38, average of U- O|= .0049 


The fit of the equation is poorer than that of equation (4), 
but the general implications are not altered. 
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starting from U = .05, the implication is that an 
increase by $1 in the minimum wage would 
raise the unemployment rate by about | percent- 
age point. Viewed alternatively, if the minimum 
wage ($1.60 in 1973) were set to zero, the 
estimated fall in the unemployment rate would 
be by about 14 percentage points. 

Given the estimated relation from equation 
(4), it is possible to calculate values of unem- 
ployment associated with DMR = 0 for all t— 
that is, with fully anticipated current and past 
monetary expansion. I will refer to these unem- 
ployment rates as natural values (UNAT).*4 In 
the present setup, the natural unemployment 
rate depends on the values of the military and 
minimum wage variables and‘ on the constant 
term. Values of UNAT derived from equation 
(4), and the values of MIL and MINW shown in 
Table 2, are indicated from 1946 to 1975 in 
Table 1. This table also contains actual unem- 
ployment rates and the estimated values and 
residuals from equation (4). The pattern of re- 
sults in this table is as follows. 

With the end of World War II and the asso- 
ciated drop in military personnel, the estimated 
natural unemployment rate rose from about 1.5 
percent to about 3.5 percent in 1946 and 5 per- 
cent in 1947—48 (partially non-draft law years). 
Although there was a large cutback in money 
growth, from rates above 15 percent per year 
during World War II to 6.8 percent in 1946 and 
4.7 percent in 1947, the money growth equation 
implies that this cutback was anticipated be- 
cause of the sharp decline in federal expenditure. 
In fact, the estimated values, DM =5.5 percent 
in 1946 and 3.8 percent in 1947, imply that these 
two years were characterized by unanticipated 
monetary expansion. Accordingly, the unem- 
ployment rates for 1946—48 remained at about 
4 percent——below the natural rate for 1947-48. 
The unanticipated monetary contraction of 


*4Because of nonlinearities, these values differ from ex- 
pected unemployment rates derived from equation (4) with 
an additive, constant variance error term. The (positive) gap 
between the expected unemployment rate and the natural 
rate, as defined, increases with the variance of the error term 
and with the variance of DMR. 
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1948—49 (DMR = —.012 and —.023, respect- -- 
ively) implied increases in the unemployment 
rates for 1949 and 1950. 

For the Korean War years of 1951-53, an 
expansionary element was an increase in the 
military variable that lowered the natural unem- 
ployment rate to 3.5 to 4 percent. This factor, 
combined with unanticipated monetary expan- 
sion from 1950 to 1952 (DMR values of .019, 
.018, and .012, respectively), led to unemploy- 
ment rates in the neighborhood of 3 percent for 
1951-53. From the end of the Korean War 


.through 1969, the maintenance of a selective 


draft law with high levels of military personnel 
implied small variations in the natural unem- 
ployment rate. In particular, with UNAT con- 
fined to a range of 4.0 to 4.4 percent from 1956 
to 1969, movements in the natural rate have a 
minor effect on estimated unemployment rates 
during this period. 

In 1954 the unanticipated monetary contrac- 
tion of 1953 (—.017) was the main contributor 
to the rise in unemployment (though my U- 
estimate of .044 is below the actual value of 
.052). For 1954-55, the unanticipated parts of 
money growth were small, implying values of 
U near the natural rate of 4 percent for 1955-56. 
The unanticipated monetary contraction in 1956 
(~.009) led to an estimated U-value for 1957 
of 4.9 percent, although the actual value was 
only 4.1 percent. On the other hand, my estimate 
for U in 1958 is 5.4 percent (reflecting the addi- 
tional monetary contraction of —.018 in 1957), 
which substantially underestimates. the actual 
value of 6.5 percent. For 1959-60, the estimates 
are about $ percentage point below the actual 
values, which. were themselves about 1 per- 
centage point above the natural rates. _ 

Perhaps the most interesting monetary be- 
havior of the post-World War II period is the 
absolute contraction of money that occurred 
during 1960. This behavior represented the first 
absolute decline in money since 1949, but more 
significantly, the estimate for anticipated money 
growth in 1960 is 3.0 percent, as contrasted with 
1.3 percent for 1949. Hence, the unanticipated 
monetary contraction for 1960 was —3.1 per 
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à cent—the largest absolute value of DMR for the 


~~ 
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entire post-World War II period. According to 
the estimated equation, this large negative value 
of DMR for 1960 accounted for the sharp rise 
in the unemployment rate in 1961 to over 
6 percent—about 2 percentage points above the 
natural rate. 

From 1963 to 1967 there was a period of 
monetary stability, in the sense of small devia- 
tions between actual and anticipated values of 
DM. The response in U was a gradual down- 
ward movement, first to the natural rate in 1965, 


. and then slightly below in 1966-67. There was 


then a sharp monetary expansion in 1968 
(DMR = .026), which ended the brief period of 
“‘constant growth rate rule’? for money.” In 
1968-69 the unemployment rate of 3.4 percent 
was about 1 percentage point below the natural 
rate. 

The explanation of behavior in 1970 is com- 
plicated since it hinges on the treatment of the 
switch to the lottery draft as equivalent, in 
terms of unemployment effects, to a removal of 
conscription (see fn. 23). The assumption that 
the military variable was zero from 1970 on 
implies a natural rate since 1970 of 6 to 6.5 per- 
cent (depending on the value of the MINW 
variable)—an increase of 14 to 2 percentage 
points from the 4.4 percent value for 1969. 
Given the rise in the natural rate, the main- 
tenance of 1970 unemployment at only 4.7 
percent of the labor force reflected the con- 
tinuing impact of the strong monetary expan- 
sion that occurred in 1968-69. The monetary 
behavior from 1971 to 1973 was expansionary, 
and the unemployment rate remained $ to 1 per- 
centage point below the natural rate during this 
period. 


F. Unemployment Predictions 
The unemployment and money growth rate 
relations, estimated from data up to 1973, can be 
used to form projections for 1974 and beyond. 
For 1974, the predicted value of DM is 5.6 per- 


25I use this expression to signify predictability of DM, 
rather than constancy per se. 
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cent per year, as compared to an actual value of 
5.5 percent. Hence, the DMR value for 1974 is 
close to zero. The prediction from equation (4) 
for the 1974 unemployment rate is 5.6 percent, 
which almost coincides with the actual value of 
5.5 percent. 

_ For 1975, the predicted value of DM (con- 
ditioned on the value DM,..; = .055 for 1974) 
is 6.2 percent per year. Since the actual value of 
DM for 1975 is 4.2 percent, the monetary con- 
traction during this year is measured by 
DMR = —2.0 percent. Using the ex post values, 
DMR = —.001 for 1974 and —.020 for 1975, 
the ‘‘predicted’” value for 1975 unemployment 
turns out to be 7.1 percent. Since the actual 
average of unemployment rates during 1975 
is 8.3 percent, there is an underprediction of 
unemployment by about the same magnitude as 
for the 1958 contraction. 

For 1976 and 1977 (using the value, FEDV = 
.18, which is the average over the 1960-75 
period), the predicted value for DM is 6.5 
percent per year.” Using values of DMR = 0 
for 1976 and beyond (which is appropriate 
ex ante), assuming a zero value for MIL, and 
using the values of MINW that are shown in 
Table 2, the predicted unemployment rates are 
8.1 percent for 1976, 6.8 percent for 1977, and 
6.1 percent (the natural rate) for 1978 and 
beyond. Based on observations for the first few 
months, it appears that the model will over- 
predict 1976 unemployment. 


Il. Some Policy Implications 


Acceptance of the hypothesis that only the 
unanticipated part of money growth affects 
unemployment has some important policy im- 
plications. One result is that the systematic feed- 
back from unemployment to money growth that 
appears in equation (2) has no implications for 


28 This high value of DM reflects the high value of lagged 
unemployment. It may be preferable to measure unem- 
ployment relative to its perceived “long-run value, which 
has apparently increased since 1970 (see fn. 7). This 
modification would lower the values of DM for the 1970’s, 
but a quantitative adjustment would require a measure of 
the perceived long-run value of unemployment. 
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the time path of unemployment itself—a result 
that accords with the theoretical propositions in 
Sargent and Wallace and the author (1976a). 
Only movements in money that depart from the 
usual countercyclical response affect subsequent 
unemployment rates.*” This observation raises 
questions concerning the rationality of the 
countercyclical policy response that appears in 
equation (2). One possibility is that the reaction 
of money to lagged unemployment reflects 
optimal public finance considerations (see 
Section I and the author, 1976b), rather than an 
attempt at economic stabilization. 

Similar conclusions apply to the response of 
money to the federal budget variable, FEDV. 
Increases in federal expenditure above its normal 
level (with the military variable held fixed) 
reduce unemployment only if the accompanying 
increase in money is larger than the usual 
amount.*8 In fact, if actual money growth is 
held constant, an increase in FEDV raises 
unemployment because of the associated in- 
crease in anticipated money growth. (Some pre- 
liminary results indicate that this effect is impor- 
tant during the middle 1930s.) 


IV. Conclusions and Extensions 


The starting point for this study was the hy- 
pothesis that ‘only unanticipated movements in 
money would affect economic activity. That 
hypothesis was quantified by interpreting an- 
ticipated money growth as the amount that 
could have been predicted based on the historical 
relation between money growth and a specified 
set of explanatory variables. For the United 
States from 1941 to 1973 these variables in- 


27However, the present analysis has not dealt with the 
possible temporary impact of structural shifts in the money 
growth process, as discussed theoretically in John Taylor. 
Such shifts did not appear to be important over the 1941-73 
period (see the author, 1975). 

28] attempted to find a direct fiscal effect on unemploy- 
ment by entering the full-employment federal government 
deficit (measured as a ratio to the outstanding stock of 
privately held public debt) into the unemployment equa- 
tion. This variable was insignificant (estimated coefficient 
of —0.7, standard error = 1.0), as were lagged values of the 
deficit and measures of the deficit relative to its ‘‘antici- 
pated” value. 
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cluded a measure of federal expenditure relative 4 
to normal, a lagged unemployment rate, and two 
annual lag values of money growth. Unan- 
ticipated money growth was then measured as 
actual growth less the amount obtained from 
this predictive relationship. The current and two 
annual lag values of unanticipated money 
growth were shown to have considerable explan- 
atory value for unemployment. Further, some 
statistical tests confirmed the underlying hy- 
pothesis that actual money growth was irrelevant 
for unemployment, given the values of un- 
anticipated money growth. 

The results reported in this paper would be 
more reliable if they could be replicated for other 
experiences. For the United States I am cur- 
rently working on the unemployment and output 
experiences back to 1890. Since the structure of 
the money growth process prior to World War H 
appears different from that estimated for the 
1941-73 period, the long-period evidence will 
permit a much more powerful test of the hy- 
pothesis that only unanticipated money growth 
affects unemployment. Further, it will be pos-. 
sible to test the hypothesis advanced by Lucas 
(1973) that shifts in the prediction variance of 
money would alter the response of unemploy- ` 
ment to monetary shocks. 

Finally, although the present analysis was 
directed toward the effects of money on un- 
employment (with related implications for out- 
put), the division of money growth into antici- 
pated and unanticipated parts also has important 
implications for inflation. I plan to deal with this 
topic in a subsequent paper. 
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Mean-Risk Analysis with Risk 
Associated with Below-Target Returns 


By PETER C. FiSsHBURN* 


The general concern of this paper is models 
for choice among mutually exclusive investment 
opportunities or portfolios having uncertain 
returns, This group includes a variety of para- 
metric models based on means, variances, 
semivariances, loss probabilities, etc., and ex- 
pected utility models, among which I include 
the stochastic dominance models. Although 
these models have many similarities, their dif- 
ferences—especially in computational effi- 
ciencies and implications about decision agents’ 
preferences—provide a continuing source of 
controversy and impetus for research. 

The specific concern of the paper is a class of 
models that offers at least a modest degree of 
reconciliation among the different viewpoints 
involved in this controversy. A representative 
of this class, referred to as an a-t model, appears 
to have reasonable computational possibilities— 
although not perhaps to the extent achieved for 
mean-variance analysis—along with a fair 
degree of compatibility with the primary con- 
cerns expressed by investment managers, with 
von Neumann-Morgenstern utility functions for 
investment decisions that have appeared in the 
literature, and with stochastic dominance rela- 
tionships. As noted below and in the next sec- 
tion, specific forms of the a-1 model have been 
examined in some detail by others. 

In my basic presentation, no distinction will 
be made between returns expressed in monetary 
~ units and returns expressed as percentages. Un- 
certainty in a portfolio’s return is assumed to be 
expressed by a probability distribution function 
F, with F(x) the probability of getting a return 
not exceeding x and F(x”) = sup {F(y): y < x} 


*Research professor of management science, College of 
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the probability of doing worse than x. With no 
loss in reality, each F is assumed to be bounded 
in the sense that F(x) = Oand F(y) = 1 for some 
real x and y. The mean and variance of F will 
be denoted by u(F) and o?(F), respectively. 
Since the boundedness assumption can be re- 
moved only at the expense of more involved 
mathematics, it will be maintained through the 
paper. 

The general model that I shall consider is a 
mean-risk dominance model in which risk is 
measured by a probability-weighted function of 
deviations below a specified target return t. The 
special case of the general model mentioned 
above is the a-t model in which risk is defined by 
the two-parameter function 

t 
(1) r= | (t — x)“ dF (x) a>o 
This integral and integrals written later are 
Lebesgue-Stieltjes integrals. Fixed values of 
a and ¢t are used in (1) for all distributions in a 
particular situation. A special case of the a-t 
model is the mean-target semivariance model 
mentioned by Harry Markowitz (1959) and dis- 
cussed in detail by James Mao (1970a, b), 
William Hogan and James Warren (1972, 1974), 
and Burr Porter. These authors show that the 
mean-target semivariance model, for which 
& = 2, has several attractive features including 
a close correspondence with criteria of choice 
reported by investment managers and an in- 
timate connection with second degree stochastic 
dominance (see Porter). However, there is no 
compelling a priori reason for taking œ = 2, and 
I shall argue that different values of @ can 
approximate a wide variety of attitudes towards 
the risk of falling below the target return. More- 
over, it will be shown that many of the attractive 
features of the mean-target semivariance model 
are shared by the more flexible a-t model. Thus 
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4 the general spirit of this paper is similar to that 
which underlies the analyses of Mao, Hogan and 
Warren, and Porter. Its main divergence from 
these prior works is its concern with a more 
general characterization of risk. Since this gen- 
erality is achieved by (1) without increasing 
the number of parameters used in the target semi- 
variance measure, the a-t model offers greater 
applicability in mean-risk dominance with no 
increase in the basic complexity of the model. 

The paper is organized as follows. The gen- 
eral model is first placed in perspective with 
other parametric dominance models, and a few 
reasons for its selection as a potentially useful 
mean-risk dominance model are noted along 
with implications of the a-t model and the 
estimation of œ. Congruence of the model with 
the expected utility theory of John von Neumann 
and Oskar Morgenstern is then discussed. The 
form of utility function that is consistent with 
the associated mean-risk tradeoff correspon- 
dent of our general dominance model is speci- 
fied, and the literature of expected utility in 
investment contexts is reviewed to determine 
the adequacy of the a-t model to reflect risk 
attitudes revealed therein. The technical dis- 
cussion concludes by showing how the efficient 
sets obtained with different values of & relate to 
efficient sets which result from first, second, 
and third degree stochastic dominance analysis. 
A summary of the results is given at the end of 
the paper. 


I. The General Model 


With the exception of the stochastic domi- 
nance models, which are discussed later in the 
paper, most dominance models in the investment 
and capital budgeting literature declare that dis- 
tribution F is better than distribution G when- 
ever (F) = 4(G) and r(F) = r(G) with at least 
one strict inequality, where r is a real-valued 
risk function defined on the distributions. The 
familiar mean-variance or E-V dominance 
model developed by Markowitz (1952, 1959), 
James Tobin (1958, 1965), William Sharpe 
(1963, 1964), and John Lintner (1965a, b), 
among others, has r = g? or r=a. William 
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Baumol’s variation of this model has r(F) = 
Ko(¥) — w(F) with K > 0. Suppose e is the 
point of no gain and no loss. Then, when risk 
is taken as the probability of loss (Marko- 
witz, 1959; Dean Pruitt), r(F) = F(e7); and, 
when risk is taken as weighted losses (Evsey 
Domar and Richard Musgrave), r(F)= 
foo le — x)dF (x). 

Most of these risk measures, as well as others, 
are special cases of Bernell Stone’s generalized 
risk measure which has 


D rP) S k -nE are) 


where 7(F) is a reference level of wealth from 
which deviations are measured, œ is a measure 
of the relative impact of large and small devia- 
tions, and y(F) is the range parameter that spec- 
ifies what deviations are to be included in the 
risk measure. Equation (2) gives the below- 
mean semivariance measure of risk when a = 2 
and y(F) = n(F) = w(F). The target semivari- 
ance is obtained with a =2 and y(F) = 


a2z0 


n(F) =t. 


I shall presume that the reader is familiar with 
at least several of the limitations and criticisms 
of mean-variance analyses set forth, for exam- 
ple, by Markowitz (1959), James Quirk and 
Rubin Saposnik, Karl Borch (1963, 1968, 1969, 
1974), G. O. Bierwag and M. A. Grove, Paul 
Samuelson (1967, 1970), Martin Feldstein, 
Clayton Alderfer and Harold Bierman, S. C. 
Tsiang (1972, 1974), John Chipman, Alvin 
Klevorick, Bierwag, Haim Levy, Samuelson 
and Robert Merton, and the author (1975), the 
general trend of which suggests that mean- 
variance analysis results should not be taken 
very seriously unless the probability distribu- 
tions used in the analysis satisfy certain restric- 
tions. However, even when such restrictions 
are satisfied, or approximately satisfied, there 
is a contention, set forth by Domar and Mus- 
grave, Markowitz (1959), and Mao (1970a, b), 
among others, that decision makers in invest- 
ment contexts very frequently associate risk 
with failure to attain a target return. To the extent 
that this contention is correct, it casts serious 
doubt on variance—-or, for that matter, on any 
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measure of dispersion taken with respect to a 
parameter (for example, mean) which changes 
from -distribution to distribution——as a suitable 
measure of risk. 

The idea of a mean-risk dominance model in 
which risk is measured by probability-weighted 
dispersions below a target seems rather appeal- 
ing since it recognizes the desire to come out 
well in the long run while avoiding potentially 
disastrous setbacks or embarrassing failures to 
perform up to standard in the short run. The gen- 
eral model of this type can be expressed by 


(3) F dominates G if and only if w(F) = (G) 
and p(F) = p(G) with at 
least one strict inequality, 


where p(F) is defined by 


@. A= f" oe- a) Fo) 


in which ¢(y) for y = 0 is a nonnegative nonde- 
creasing function in y with (0) = 0 that ex- 
presses the ‘‘riskiness’’ of getting a return that 
is y units below the target. Although this gen- 
eral model is of interest in itself, I shall focus 
on its a-t form since this form is much simpler 
and requires estimation of only a single param- 
eter æ instead of a general g function. However, 
some of my later comments will be addressed 
to the general model of (3) and (4). 

With F,(t) defined by (1), the specialization 
of (3) and (4) which gives the a-t model will be 
written as 
(5) FP(a,1) G if and only if w(F) = (G) 

and F,(t) = G,(t) with at 
least one strict inequality, 


where P (æ, t) denotes the specified dominance 
relation and ¢ and œ are real numbers witha > 0. 
In this form the risk measure is a special case of 
(2). For continuity purposes, (5) is extended to 
a = 0 by defining 


Fy(t) = lim Fy(t) 
ad 
so that F(t) = F(t~), the probability of getting 


less than ¢. In addition, P (%, t) can be defined 
by taking 
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F..(t) S G.(#) if and only if there is a number 
N such that 
F(t) = Ga (t) for alla = N 


Fo (t) < Ga (t) if and only if there is a number 
N such that 
F(t) < Ga(t) for all œ > N 


Letting xo = inf {x: F(x) # G(x)}, it can be 
shown that F(t) < Ga(t) if xo < ¢ and either 
F(xo) < G(xo) or {F(xo) = G(xo) and there is a 
ô > 0 such that F(x) < G(x) for all x strictly be- 
tween xo and xo + ô}. In particular, if inf . 
{x: G(x) > 0} <inf {x: F(x) > 0} and inf 
{x: G(x) > 0} <1, then Folt) < Galt), so that 
P (œ, t) is partially governed by the worst pos- 
sible returns. ‘ 

In addition to the extreme cases associated 
with probability of failing to’ meet the target re- 
turn (@ = 0) and with a comparison of -worst 
possible outcomes {œ = œ), the œ-t model in- 
cludes the target semivariance measure of risk 


-(a = 2) and risk as given by the conditional ex- 


pected linear deviation below target times the 
probability of falling below the target (@ = 1). 

A closer look at (5) reveals some interesting 
aspects of an a-t model in the following 
theorem. ` 
THEOREM 1: Suppose (5) holds with a > 0. 
Then: 

(a) If F(t”) = GU) = 0, then F P(a, t) G if 
and only if w(F) > w(G); 

(b) If RF) = (G), F(T) = 0 and G(t-) > 
0, then F P(a,t)G; 

(c) If F is a degenerate distribution or sure- 
thing that assigns probability 1 to t — d with 
d > 0, and if G is a nondegenerate distribution 
that has G(t)=1 and (G) = w(F) =t-d, 
then F P(a, t) G if and only ifa> 1, and G 
P (œ, t) F if and only if a <1, 


Parts (a) and (b) are obvious from (5) since 
Falt) = Galt) = 0 in part (a) and Fy(t) = 
0 < Ga(t) in part (b). Part (a) says that P (a, t) 
is completely determined by expected returns 
when all possible returns for F and G lie at or 
above the target 1. This of course is at variance 
with the observation that many people are risk 
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averse in the sense that a certain return of 


> (x + y)/2 will be preferred to a 50-50 gamble 


? 


for x or y when x # y. However, the idea of 
using expected return as the decision criterion 
when all returns are as good as the specified 
target has some appeal in an investment or capi- 
tal budgeting context. The general notion of 
aversion to risk shows up in part (b), which says 
that if two distributions have equal means and 
one is certain to give a return as good as ¢ while 
the other has positive probability of yielding a 
return less than z, then the former dominates the 
latter, This illustrates the central role played by 
the target return in an œ-¢ model. 

Although a form of risk aversion appears in 
part (b) of the theorem, part (c) reveals that the 
model may have a risk-seeking or ‘‘gambling”’ 
aspect when œ < 1 and all returns for F and G 
are at or below the target. For example, if § > 0 
and returns x — 6, x, x + ô are all below z, then 
the 50-50 gamble for x — 8 or x + 6 dominates 
x when a < 1. Thus æ < | characterizes an indi- 
vidual who is willing to gamble at fair odds in an 
attempt to minimize the extent to which his re- 
turn falls short of t. On the other hand, if a> 1 
then x as a sure-thing will dominate the 50-50 
gamble for x — 6 or x + 6. A proof of part (c) is 
given in the Appendix. 

I conclude this section with a few remarks 
on the determination of the two parameters in 
the a-t model. Depending on context and the 
circumstances of the decision maker or his firm, 
t might be formulated as a ruinous return, as the 
zero profit return, as the return available from 
an insured safe investment, or as a target which 
reflects a general attitude towards acceptable 
performance in the firm. 

Given t, a is supposed to reflect the decision 
maker’s feelings about the relative consequences 
(personal, corporate, etc.) of falling short of ¢ 
by various amounts. If his main concern is fail- 
ure to meet the target without particular regard 
to the amount, then a small value of @ is appro- 
priate. On the other hand, if small deviations 
below target are relatively harmless when com- 
pared to large deviations, then a larger value of 
a is indicated. As indicated above by Theorem 
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l(c), œ = 1 is the point which separates risk- 
seeking from risk-averse behavior with regard 
to returns below target. 

The obvious way to estimate & on the basis of 
(5) is to work with gambles or distributions with 
equal means and to presume that (5) reflects the 
decision maker’s preferences at least to the ex- 
tent that he prefers F to G whenever u(F) = 
(G) and F(t) < Ga(t). Letting d>0O be a 
‘significant difference,” Theorem I(c) shows 
that œ = 1 if a 50-50 gamble for ¢ or t — 2d is 
preferred to r—d as a sure-thing, and that 
a = 1 if t — d is preferred to the 50-50 gamble. 

Given @ = 1, the sure-thing for t — d is then 
compared to the gamble which gives t ~ 2d with 
probability p and ++ d(2p — 1)/(1 — p) with 
probability 1 — p, where p= 1/2. The sure- 
thing has mean ¢ — d and risk d°; the gamble 
has mean ¢ — d and risk p(2d)*. If the gamble 
is preferred to the sure-thing then p(2d)* < d*, 
or a= log (1/p)/log 2. If the sure-thing is pre- 
ferred to the gamble then a = log (1/p)/log 2. 
Hence if po is a value of p at which the two are 
approximately indifferent, then œ is approxi- 
mately log (1/po)/log 2. Thus, if po = 2/3 
then æ = .58, and if the gamble is preferred to 
the sure-thing for all p<1 then a=0 is 
indicated. 

Given & = 1, it is not possible to estimate 
@ more precisely using a sure-thing and a gam- 
ble whose mean equals the sure-thing, since the 
gamble will never be preferred to the sure-thing 
if (5) reflects preferences as indicated above. 
In this case we use two two-point gambles. The 
first, which we denote G,, has probability 
ps1/4 for t~ 2d and 1—p for t, with 
(G1) =t—2pd and Giralt) = p(2d)*. The 
second, denoted Gz, is a 50-50 gamble between 
t~d and t+d(1—4p), with u(G:)= 
t—2pd = (G1) and Gog({t) = d*/2. If G, 
is preferred to Gg then p(2d)* = d*/2, ora s 
log (1/(2p))/log 2; if G is preferred to G, 
then a = log (1/(2p))/log 2. Hence if po is a 
value of p at which G, and Ge are approximately 
indifferent, then a = log (1/(2po))/log 2. If 
Gz is preferred to G, for all p > 0, then a = œ% 
is indicated. 
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Since the &œ-t model is designed to approxi- 
mate a potentially much more complex state of 
affairs, it would not be too surprising to find that 
the estimate of œ is sensitive to the value of d 
used in the procedure even though d does not ap- 
pear in the estimate. For example, if G, in the 
preceding paragraph is approximately indiffer- 
ent to Gs for a given value of d, then (5) sug- 
gests that indifference should not be changed by 
changes in d. If the pọ which gives indifference 
depends in a significant way on d, then the 
‘a-t model may be inappropriate for the situation 
at hand. 


II. Congruence with Expected Utility 

The dominance model of (3) and (4) is a re- 
laxed version of the more precise preference 
model that presumes that a decision maker’s 
preferences depend entirely on (F) and p(F) 
for the relevant distributions and that these pref- 
erences are weakly (totally) ordered. Corre- 
sponding to this more precise preference model, 
we shall say that the decision maker’s prefer- 
ences satisfy a mean-risk utility model with risk 
defined by (4) if and only if there is a real-valued 
function U in mean and risk such that, for all 
relevant distributions F and G, 


(6) >- F >G if and only if 
U(u(F), p(F)) > U(w(G), p(G)) 


with U increasing in u and decreasing in p. In 
(6), > is the preference relation with F>G 
read as “‘F is preferred to G.” 

It is entirely possible that a decision maker’s 
preferences satisfy a mean-risk utility model 
without also satisfying the von Neumann and 
Morgenstern axioms for expected utility. That 
is, the validity of (6) does not depend on whether 
> is consistent with a set of axioms that imply 
that there exists a real-valued function u on re- 
turns such that 


(7) F >G if and only if 
i u(x) dF (x) > | u(x)dG (x) 
However, since the expected utility model is 


considered by many writers as the best approach 
to rational decision making in the uncertainty 
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setting, we shall specify what must be true of u 
so that the preference relations in (6) and (7) are 
identical. 

In the following theorem, an ‘‘origin’’ and 
‘‘scale unit’ for u are specified in a way that 
simplifies the resulting expressions. Positive 
linear transformations of u, of the form c; u + 
cz with c, > 0, can be made without affecting 
the general conclusion. The theorem is proved 
in the Appendix. 


THEOREM 2: Suppose that, for all bounded. 
distribution functions F and G, the mean-risk 
utility model with risk defined by (4) is congru- 
ent with the expected utility model in the sense 
that í 


(8) — U(u(F), p(F)) > U(u(G), p(G)) 
if and only if 
| ” ux)dF (x) > i u(x)dG(x) 


with U increasing in H, decreasing in p, and 
with u(t) =t and u(t+ 1) =t+ 1. Then there 
is a positive constant k such that 


(9) 
ao u(x) = x — ke(t— x) 
When (8) holds, (9) and (10) give 


u(x) = x 


[T uodo = tF) - bo) 


so that indifference curves in the space of fea- 
sible (u, p) pairs will be parallel straight-line 
segments with positive slope, provided that ¢ 
is not uniformly zero. When the a-t mean-risk 
utility model is congruent with the expected 
utility model, (9) and (10) give 


ai) 
(12) 


By (12), k is the unique solution to u(t — 1) = 
t—1-—k. In general, regardless of how an 
origin and scale unit are set for u, k is given by 


u(x) = x for all x =t 


u(x) = x — k(t — x)* for all x =t 


_ ul) -— ult- l) 


Rady = WG) 


forallx2t. 


aT 


forallxst- 
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FIGURE 1. Plots of w(x) BY (11) anD (12) FOR k = 1 AND 
FIVE VALUES OF & 


since this agrees with (11) and (12) and the ratio 
of u differences is invariant under a positive 
linear transformation of u. For example, k = 1 
if and only if the difference in utility between 
t and t — 1 is twice the difference in utility be- 
tween ¢+ I and ¢. 

Pictures of u according to (11) and (12) are 
shown in Figure 1 for k = 1 and for a values of 
0, %, 1, 2, and 4. These curves illustrate more 
clearly the types of behavior discussed after 
Theorem 1 although that discussion was not 
predicated on congruence with expected utility. 
All the functions are linear or risk neutral above 
t. The a = 0 and a = 1 curves are also linear 
below r but show a type of risk aversion around 
the target. The a = % curve is convex or risk 
seeking below z, and the w = 2 anda = 4 curves 
are concave or risk averse below t. For more 
general discussions of risk attitudes in the ex- 
pected utility setting, the reader can consult John 
Pratt and Kenneth Arrow. 

An examination of von Neumann-Morgen- 
stern utility functions which have been pub- 
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lished in the investment literature gives mixed 
support for congruence between our version of 
mean-risk utility model and the expected utility 
model. Four individuals in Jackson Grayson’s 
study on oil drilling decisions agree fairly well 
with (12) (see Albert Halter and Gerald Dean, 
p. 204) for net profit below a certain point, but 
exhibit a mixture of risk-seeking, risk-averse, 
and risk-neutral behavior above that point. The 
change point t below which (12) fits well is 0 for 
two individuals and approximately —$80,000 
and —$150,000 for the other two. The drops 
below ¢ are quite steep for each of the four (in- 
dicating relatively large k), and one has a = 1 
with œ > 1 for the other three. 

Paul Green presents utility curves as func- 
tions of percent return on investment for four . 
middle managers in a large chemical company. 
Equations (11) and (12) fit very well to three of 
the four curves and come close for the fourth. 
In each case ¢ is 20 percent return on investment 
(an acknowledged goal for the firm) and utility 
is approximately linear above 1. Risk-averse 
forms appear for returns below 20 percent, like 
for a = 2 and a = 4 on Figure 1. My estimates 
of the (æ, k) pairs for (12) for the three best- 
fitting cases are (2.3, .16), (4.6, .00024), and 
(2.2, .19), so that @ is larger in each case than 
the semivariance « of 2. 

Ralph Swalm gives estimates of utility curves 
over large amounts of money for thirteen in- 
dividuals engaged in a variety of enterprises. In 
so far as a change point ¢ can be distinguished for 
these curves, it appears at or very near to zero, 
which is the no gain-no loss point in Swalm’s 
setting. The linear form of (11) fits one curve 
very well, but ten of the thirteen are risk averse 
to varying degrees above zero, and the other 
two are slightly risk seeking. The predominant 
pattern below £ = 0 is a slight amount of con- 
vexity, so that a < 1 for most of the curves. The 
values of k appear to be smaller than those that 
apply to the oil and gas drilling decision makers 
in Grayson’s study. 

Halter and Dean (p. 64) sketch utility curves 
for changes in net wealth from —$50,000 to 
$100,900 for an orchard farmer, a grain farmer, 
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and a college professor. The orchard farmer’s 
curve is linear above zero and below zero, but 
has a slope change at zero like œ = 1 in Figure 
1. The grain farmer’s curve has several inflec- 
tion points above zero (from concave to convex 
back to concave) but is risk seeking below zero, 

- indicating a < 1. The college professor is risk 
averse above zero and risk seeking below zero 
with æ slightly less than 1. 

The general impression obtained from these 
studies ‘is that most individuals in investment 
contexts do indeed exhibit a target return— 
which can be above, at, or below the point of no 
gain and no loss—at which there is a pronounced 
change in the shape of their utility functions, 
and that (12) can give a reasonably good fit to 
most of these curves in the below-target region. 
However, the linearity of (11) holds only in a 
limited number of cases for returns above target. 
A possibly optimistic estimate of the number of 
curves in the four studies cited above for which 
utility is approximately linear above the targets 
is 9 out of 24. The other 15 exhibit a variety of 
concave and convex forms above the targets 
with a tendency towards concavity or risk 
aversion. For below target utility, a wide range 
of a values were observed. 

The preceding section showed how æ for the 
a-t model could be estimated on the basis of 
(5) without presuming congruence between that 
model and the expected utility model. When 
congruence is assumed to hold, other methods 
for estimating @ can be considered. For exam- 
ple, with d > 0, let d, be such that ¢ as a sure- 
thing is indifferent to the 50-50 gamble for 
t+ dor t—d,, and let d be such that ¢ is in- 
different to the 50-50 gamble for t+ 2d or 
t—d,. Then 2u(t) = u(t + d) + u(t — di) = 
u(t + 2d) + u(t — dz), which on using (11) and 
(12) yields œ = log [(2d — dz) /(d — d:)]/log 
(dz /d,). Needless to say, nonlinearities above 1 
can affect this estimate, and it may be advisable 
to compare a values obtained from several 
values of d. 


IM. Stochastic Dominance Comparisons 
Stochastic dominance criteria, as discussed 
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for example by Quirk and Saposnik, the author 
(1964), David Hertz, Josef Hadar and William - 
Russell (1969, 1971), G. Hanoch and Levy, 
G. A. Whitmore, and Porter and Roger Bey, 
have attracted interest in investment decision 
making because of their correspondence with 
several types of von Neumann-Morgenstern 
utility functions and their ability to avoid cer- 
tain criticisms that apply to the mean-variance 
dominance model. As far as | am aware, Porter 
was the first to demonstrate a close relationship 
between stochastic dominance and the mean- 
target semivariance dominance model. His 
result says that, except for cases of identical 
means and semivariances, if F dominates G 
by second degree stochastic dominance then - 
F dominates G by the mean-target semivariance 
model. Hence, apart from the noted exception, 
the a-t efficient set for a = 2 is a subset of the 
second degree stochastic dominance effi- 
cient set. 

This section extends Porter’s result to the gen- 
eral class of «-t models using first, second, and 
third degree stochastic dominance relations de- 
fined as follows: 


F FSD G if and only if 

F +G and F(x) =G (x) for all x 
F SSD G if and only if 

F +G and F, (x) = G, (x) for all x 
F TSD G if and only if 

F +G, (F) = u(G), and 

Fz (x) = Gz (x) for all x 


where F(x) is the integral over y from —œ 
to x of (x — y)*dF(y). Using integration by 
parts, we note that F;(x) = f2.F(y)dy, so 
that F(x) is the area under F up to x, and that 
F(x) = 2 f2. Fy(y) dy, so that F(x) is (twice) 
the area under F; up to x. It is easily verified 
that FFSDG implies FSSDG and that 
F SSD G implies F TSD G so that the TSD effi- 
cient set is a subset of the SSD efficient set which 
in turn is a subset of the FSD efficient set. 
The connections between stochastic domi- 
nance and utility functions that will be used in 
looking at the œ-t model are presented in the fol- 
lowing lemma. For convenience we shall write 
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E(u, F) = fo u(x) dF (x). A real valued func- 
\tion v on retumis is said to be concave (in the 
nonstrict sense) if Av(x)+(1—A)v(y) Ss 
v(Ax + (1 — A)y) for all x and y and all A be- 
tween 0 and 1. Proofs of the lemma are given’in 
the references cited at the outset of this section. 


LEMMA 1: If FFSDG then p(F) > 2(G) 

and E(u, F) = E(u, G) for every nondecreasing 

real valued function u; 

` If F SSD G then w(F) = w(G) and E(u, F) = 

E(u, G) for every nondecreasing and concave 
_ real valued function u; 

If F TSD G then w(F) = u(G) and E(u, F) = 
E(u, G) for every nondecreasing and concave 
real valued function u for which —du/dx is 
concave. 


When the appropriate derivatives exist, the 
functions used in the three parts of the lemma 
correspond respectively to u’ 20, (u' =O, 
u” <0) and (u' = 0, u” = 0, u" = 0). Thus, for 
example, SSD corresponds to risk-averse utility 
functions. 


THEOREM 3: If F FSD G then F P(a,t) G 
for all a = 0; 

If F SSD G then F P(a, t) G for alla =1, 

- except when p(F) = u{G) and Falt) = Galt); 

If FTSDG then F P(a,t)G for all a= 2, 

except when u(F) = w(G) and Falt) = Ga (t). 


This shows that the a-t efficient set is a sub- 
set of the FSD efficient set for every possible 
value of œ; that the a-t efficient set is a subset of 
the SSD efficient set whenever a = 1, except 
in the noted case; and that the a-t efficient set 
is a subset of the TSD efficient set whenever 
a = 2, except in the noted case. The final obser- 
vation shows that SSD can be replaced by TSD 
in Porter’s semivariance result. A proof of 
Theorem 3 concludes the Appendix. 


IV. Summary 
This paper has examined a class of mean- 
risk dominance models in which risk equals the 
expected value of a function that is zero at and 
above a target return ¢ and is nondecreasing in 
deviations below f. A special case of the general 
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model is the a-t model in which distribution F 
dominates distribution G if 4(F) = w(G) and 
Jio it — x)° dF (x) = fb (t — x)* dG (x) with at 
least one strict inequality. 

The model was motivated by the observation 
that decision makers in investment contexts fre- 
quently associate risk with failure to attain a 
target return. Examination of published utility 
functions from studies which use the maximiza- 
tion of expected utility criterion lends support 
to the notion of a target return at which the utility 
function undergoes a noticeable change. De- 
pending on context, the change point may be 
negative, zero, or positive. 

The a@-t model describes choice by maximum 
expected value when all returns are above 
target, and it exhibits a tendency to avoid dis- 
tributions having below-target returns. Choice 
between a risky option, all of whose possible re- 
turns are below the target, and a sure-thing 
option yielding the mean of the risky option de- 
pends on the value of a. If a < 1 then the risky 
option dominates the sure-thing, and if a> 1 
then the sure-thing dominates the risky option. 

If the a-t utility model—-which presumes the 
existence of a real valued function U in mean 
and risk which increases in mean, decreases 
in risk, and reflects the decision maker’s pre- 
ferences between distributions—is congruent 
with the von Neumann-Morgenstern expected 
utility model with utility function u, then u can 
be written as u(x)=x for x27, u(x) = 
x— k(t — x)* for x = t, with k > 0. Utilities for 
returns below target in published studies can be 
approximated rather well by x — k(t — x)*. 
Values of œ ranging from less than 1 to greater 
than 4 were observed. A minority of utility 
functions examined agreed with the linearity of 


` utility above t. Those that were not linear above 


t exhibited a variety of risk-averse and risk- 
seeking shapes. 

Methods of estimating a, with and without 
presumption of congruence between the a-t 
model and the expected utility model, were 
presented. Finally, it was shown that, except 
for distributions with equal means and equal 
risks, the efficient set for the a-t model is a sub- 
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set of the FSD efficient set for all a= 0, the 
a-t efficient set is a subset of the SSD efficient 
set for all w= 1, and the a-t efficient set is a 
subset of the TSD efficient set for all a = 2. 


APPENDIX 


The proof of Theorem l(c) follows readily 
from a strict inequality version of Jensen’s 
inequality which says that if G is a nondegen- 
erate distribution (in the sense that G assigns 
positive probability to the event that the return is 
not 4(G)) having probability 1 on a finite 
interval /, and if f is a strictly concave function 
on I, then f;f(x)dG (x) < f(u(G)). With F 
and G as specified in (c), let f(x) = (t — x)* for 
x<t. If 0<a@< 1 then f is strictly concave, 
and if æ > I then —fis strictly concave. Thus if 
O<a< 1 then fto (t — x)“ dG (x) < d*, and if 
a> 1 then d* < ft, (t — x)* dG (x) by Jensen’s 
inequality. Since d* = fte (t — x)" dF (x), 0 < 
a<1 gives Ga (t) < Falt) which along with 
(F) = a(G) implies G P (a,t)F, and œa > 1 
implies F P (a,7)G in like manner. If œ = 1 then 
Ga(f) = F, (t) and neither F nor G stands in the 
P(qa,t) relation to the other. 

For notational simplicity in proving Theo- 
rem 2, set r= 0, with u(0) = 0 and u(1) = 1. 
For x > 1, the gamble with probability 1/x for 
x and 1 — 1/x for 0 has p = 1 and p = Q, so 
that its U value is U(1,0). This is also the U 
value of the gamble that yields 1 with probability 
1. Hence, by (8), (1/x)u(x) + (1 — 1/x)u(0) = 
u(1), so that u(x) =x. For 0<x< 1, the 
gamble with probability 1/(2 — x) for x and 
(1 — x)/(2 — x) for 2 has (u, p) = (1, 0), so that 
[1/(2 — x) Ju(x) + [0 ~ x)/(2 — x) ]Ju(2) = u(), 
again giving u(x) = x. Thus, (9) holds. 

If ¢ is uniformly zero then (10) holds in sim- 
ilar fashion. Assume henceforth that ¢(y), as 
a nonnegative nondecreasing function in y 
with (0) =0, is positive for some y. For 
definiteness we presume that (1) > 0 and let 
k= —[1 + u(—1)]/e(1). Comparing the 50-50 
gamble for 1 or —1 with the sure-thing for 0, 
(8) and the specification following (8) that 
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U(0,0) > U(0,¢(1)/2) imply 0> u(1)/2 + 
u(—1)/2, or 0> 1+ u(—1) so that k > 0. For 
x<=-—I let w exceed —x, define z = (x — w) 
o(1)/p(—x) + 2w+ 1, take F, as the 50-50 
gainble for —1 or z, and let F; be the distribu- 
tion which has probability ¢(1)/[2¢(~—x)] for 
x and probability [2¢(—x) — ¢(1)]/[2¢(-x)] 
for w. Then (Fi) = 4.(F2) and p(F;) = p(Fe) 
so that (8) gives 


e(1) 
29(—x) 





Fu(—1) + Sule) = u(x) + 


Since u(z) =z and u(w) = w by (9), substitu- 
tion in the preceding equation and the definition 
of z given above yield u(x) = x — kẹ (~x). 
Finally, for —1 <x <0 let w exceed —x, 
define z = [y(I)(x + w) + o(—x)]/[2¢0) — 
o(—x)], take F, as the 50-50 gamble for x 
or w, and let F, be the distribution with prob- 
ability g(—x)/[2¢(1)] for —1 and prob- 
ability [2¢(1) — ¢(—x)]/[2¢()] for z. Then 
H(F,) = «(F2) and p(Fi) = p(Fe) = ¢(—x)/2 
so that (8) gives 
u(x) + 5 uw) = Boo u(t) 
2p(1) — p(—x) 
+ pil) u(z) 


Since u(z) = z and u(w) = w by (9), substitu- 
tion in the preceding equation and the definition 
of z yield u(x) = x — ke(—x). This completes 
the proof of Theorem 2. 

The proof of Theorem 3 is straightforward. 
Let v(x) = —[max {0, t — x}]* for all x. When 
a= 0, v is nondecreasing in x; when & = 1, 
v is nondecreasing and concave; and when 
a = 2, v satisfies the conditions in the final part 
of the lemma. Hence F,(t) = G,(t) whenever 
FFSDG and & = 0; Falt) = Galt) whenever 
FSSDG and a= 1; and Falf) = Galt) when- 
ever FTSDG and a= 2. Theorem 3 then 
follows immediately from these observations 
and the inequalities involving w in Lemma 1. 
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Quality Choice and Competition 


By Hayne E. LELAND* 


Current economic theory does not offer a 
comprehensive explanation of quality choices 
by firms. For fixed product designs or quality 
levels, received theory explains quantity deci- 
sions made both by perfectly and by imperfectly 
competitive firms. But production designs typ- 

‘ically are not fixed. Firms must choose not only 
‘how much they produce, but also the nature of 
what they produce. By altering design param- 
eters and inputs per unit output, firms can choose 
from a wide range of alternative ‘‘quality’’ 
levels: any parking lot provides sufficient evi- 
dence that a car is not a car is not a car. And in 
their effect upon consumer welfare, the de- 
cisions about what is produced are as important 
as the decisions about how much is produced. 

Traditional theory has treated different quality 
levels of a good as if they were different goods. 
The problem with this approach is that there is 
no metric to determine the ‘‘closeness’’ of dif- 

- ferent products. Without such a measuring rod, 
it is difficult to use the powerful tools of con- 
tinuity and of marginal analysis, which have 
proved so useful in developing the theory of 
quantity selection by firms. 

To bypass this problem, Robert Dorfman 


*Associate professor, Graduate School of Business 
‘Administration, University of California, Berkeley. Re- 
search for this paper was supported in part by a grant from 
the Dean Witter Foundation. An earlier version of this 
paper appeared as working paper no. 48, IMSSS, Stanford 
University, September 1974. I wish to thank members of 
the Berkeley Applied Economics Workshop for useful 
suggestions. Since this paper was written, two related 
papers have come to my attention: Jacques Dréze and Kare 
Hagen’s paper takes a similar approach, although the au- 
thors emphasize problems of nonconvexity and do not focus 
on the key role of implicit characteristic prices; and Michael 
Spence uses a consumer surplus approach to examine 
monopolistic competition and the number and quantity of 
goods of different quality produced. At the cost of losing 
some generality of consumer preferences, Spence’s frame- 
work can examine the difficult problem of whether the 
‘optimal’? number of firms and therefore quality levels 
exist. 
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and Peter Steiner, James Rosse, and others have 
introduced quality parameters directly into de- 
mand functions: D = D(p, q), where p is price 
and q is quality. This permits marginal analysis. 
But it can address welfare questions only when 
combined with the strong assumptions justify- 
ing a ‘‘consumer surplus” framework. Hendrik 
Houthakker examined consumer theory with a 
single quality variable introduced directly into 
the utility function. He did not consider prop- 
erties of equilibrium, however. 

In this paper, I develop a comprehensive 
theory of quality choice using an alternative ap- 
proach to consumer theory. This approach, 
developed by Kelvin Lancaster (1966), pre- 
sumes that goods themselves do not directly 
provide utility, but rather provide basic “‘char- 
acteristics’? which consumers value. Related 
approaches have been used by Franklin Fisher, 
Zvi Griliches, and Carl Kaysen to study auto- 
mobile quality change, and by Richard Muth to 
examine housing demand. The ‘‘household 
production function’’ approach of Gary Becker 
and others utilizes similar concepts. These 
papers have emphasized consumer behavior but 
have not examined properties of market equilib- 
rium, Sherwin Rosen recently developed a 
partial equilibrium model of quality choice. His 
approach is different from mine in that it 
examines a single market in which a continuum 
of different quality levels exist. Rosen addresses 
a rather different set of questions than that 
considered in this paper. 

The characteristics approach describes each 
good by an § dimensional vector, whose 
elements indicate the amount of each character- 
istic provided per unit of that good. One advan- 
tage of this analysis is that it introduces a natural 
metric on the closeness of goods. Another ad- 
vantage is that it permits a simple notion of 
quality change: a change in the amount of each 


128 THE AMERICAN ECONOMIC REVIEW 


characteristic provided per unit of the good.* 
Note that ‘‘quality change” by this definition 
may not be unambiguously good or bad. Some 
characteristics may be provided in greater quan- 
tities, while others in lesser. Individuals may 
differ in whether they regard such a change as 
desirable. We thus avoid some of the concep- 
tual problems encountered by James Sweeney 
and others in defining quality. 

While the characteristics formulation is famil- 
iar to students of consumer theory, many of my 
results draw from analysis in quite a different 
field: asset market equilibrium and production 
under uncertainty. The similarities are based 
on the fact that a share of stock can be viewed as 
a vector of returns across states of nature (rather 
than across characteristics). As firms change 
production decisions, this pattern of returns will 
change (i.e., there is a change in quality of re- 
turns). Results on the optimality of production 
under uncertainty have been developed by the 
author. Some of what follows involves a reinter- 
pretation of these results in the framework of 
characteristics and quality choice. 

In Sections I-III, a simple model of general 
equilibrium with quality choice is developed. 
Section IV generates necessary conditions for 
quality and quantity choices to be Pareto 
optimal. Sections V and VI introduce two con- 
cepts which are crucial to optimality: ‘‘span- 
ning’’ and ‘‘competitive implicit characteristic 
prices.” Section VII proves that these properties 
are sufficient for profit-maximizing firms to 
make decisions which satisfy the Pareto opti- 
mality conditions developed in Section IV, and 
shows that quality choice has aspects of a 
‘*public good.’’ Section VIII considers Pareto 
optimality when spanning is not present. Section 
IX examines divergences from competitive 


1The reader may question the distinction between differ- 
ent goods versus different quality levels of the same good. 
Both have the property that their vectors of characteristics 
provided are different. To make the distinction useful, we 
say two goods are different (rather than being different 
quality levels of the same good) if it is impossible for a firm 
which is set up to produce one goad to change its design or 
quality parameter to produce the other. The distinction is 
not vital, however, for the analysis which follows. 
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behavior and indicates that monopolies tend to 
underprovide quality, given their output choice. ° 


I. Goods and Firms 
Let us assume that there is a finite number of 
characteristics s=1,...,5 which generate 
utility for at least one consumer. A good j is 
described by a vector 


=(c),...,¢04) j51,...,J 


where c? is the amount of characteristic s pro- 
vided per unit of good j. For simplicity, it is 
assumed each good can be associated with a‘ 
corresponding firm j=1,...,J.? 

Quality variations can now be parameterized f 
simply. Let q’ be a design or quality parameter 
which can be adjusted by the firm.* Changing 
q? will in general change each element of the 
vector cî Thus a good with variable quality is 
described by* 

a(g) = [ei (g’),..., c3(@*)] 

It is not required that individuals react unani- 
mously to changes in the quality variable. If an 
increase in q? increases the provision of all 
characteristics (which are presumed to be de- 
sirable) then consumers will agree unanimously . 
that ‘‘quality has increased.” But if some char- 
acteristics are enhanced whereas others are 
diminished, consumers may disagree as to 
whether quality has increased or decreased. 

Firms in the model are characterized by an 
implicit production function 


(1) fig y) x!) =0 
which relates quality g/ and output quantity y’ 


with input quantities x/= (x7,...,x3). We 
shall assume that f/ exhibits the usual concavity 


?This assumption is not restrictive given a fixed number 
of firms. But it does preclude a full analysis of entry and 
the question of whether the market provides a sufficient 
diversity of quality. See Section IX for further discussion. 

3For convenience, we shall assume g?¢Q/, where 
Q CRL More general approaches, such as QIC RY, can 
easily be developed. 

‘Note that externalities are ruled out by assuming only 
quality parameter gq? affects the provision of characteristics 
by good j. 
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properties with respect to g/ as well as with 
respect to y/ and x4, Note that for a fixed input 
vector x4, (1) describes a transformation curve 
between maximal output y’ and quality q? per 
unit output. 

Firms will choose the (q‘, yf x4) combina- 
tion satisfying (1) which maximizes profits. We 
presume initially that output price p/ may de- 
pend upon y? and qt. For simplicity, we assume 
the vector r= (r1,...,r,) of input prices is 
considered constant. Thus 


(2) milgi, yi, xÍ) =p (&, y*) yi = r'x3 
Maximizing (2) subject to (1) with respect to 
(q, x’, y?) yields first-order necessary con- 
ditions 
api(gi yi) , TE: 
(3) eee y? + wifi =0 
PS TS ðpİlg? yi bar 
(4) pi(gi, y4) + ea) yi+ pifi =0 
©) -r+ pifi=0 
6) fi¢iyix)=0 j=l,...,] 


where fy = afi (qt, °)/dq/, etc., and p is the 
Lagrangean multiplier associated with the con- 
straint. Note that if g’ is fixed, equations (4)-(6) 
describe the usual profit-maximizing conditions. 


Il. Consumers and Demand 

Consumers are assumed to have preferences 
defined over bundles of characteristics. Let 
R;,= (Rū,. . ., Rig) describe a bundle con- 
sumed by i, where Ris is the amount of charac- 
teristic s. If preference rankings over a set of 
bundles exhibit the normal properties, consum- 
ers will possess nonsatiated quasi-concave 
ordinal utility functions 


(7) U;=UU(Ri,. . ., Ris) 


This formulation is consistent both with Lan- 
caster’s approach (where s indexes character- 
istics) and with the ‘‘state preference’’ approach 
of Arrow-Debreu (where s indexes states of 
nature and R; is a vector of returns across states). 

The amount of each characteristic s con- 


i=1,...,1 
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sumed by i depends on the bundle of goods con- 
sumed and the quality of those goods. Following 
Lancaster’s emphasis that characteristics are in 
principle physically measurable, we presume 
that the amount of characteristic s a bundle of 
goods y:=(yj,..-,y/) provides is equal to 
the sum of the contributions of each unit of each 
good.* Thus 


8) Rs=DXci(q@)yi s=1,...,8 
j 

or in matrix terms 

(8’) R; = C(q))i 


where C(g) is an S x J matrix with elements 
ci(q’) and q is the vector of quality decisions 
EEEE, 

Consumers select the bundle of goods y; 
which maximizes utility (7) subject to a budget 
constraint 


(9) X pyi= Y, reže + Y Gin? 
j £ j 

or in vector notation 

(9) 
where p = (p}, . . ., p”) is the vector of prices 
of goods 1,...,J; % = (x},...,xf) is the 
vector of primary goods initially owned by con- 
sumer i; and 6; = (@;,.. ., 07) is the vector 
of fractions of each firm owned by consumer i. 
Transposes denote row vectors. Appending the 
budget constraint with Lagrangean multiplier 


à; and finding a stationary point gives first-order 
necessary conditions for utility maximization: 


Dy = ryt Or 


dO SS Uiscd(q’) —Aipi=O0 j= l,...,J 
S 
P= 1,5. 454 
where Uis = 0U;/AR;,, or in matrix terms 


(10') U}C(q) ~ Ap’ = 0 i=1,...,1 


5More generally, we could allow for possible interac- 
tions through the introduction of consumption ‘‘activities,”’ 
as in Lancaster (1966). For simplicity, we use the simpler 
approach embodied in (8). 

®Note that factors x = (x,,... , x) are assumed not to 
affect utilities. This assumption could easily be relaxed, 
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where? 


Ui = (Un, . . ., Uis) 


It is of some interest to note the similarity be- 
tween conditions (10) and the portfolio equilib- 
rium conditions in my earlier paper. In fact, the 
conditions are formally identical. It is often 
useful to think of a commodity bundle as a 
‘‘portfolio,” providing an opzimal balance of 
‘returns?’ across characteristics. Further axi- 
oms on choice could lead to an equivalent of 
the expected utility theorem, with the corpus of 
portfolio theory becoming directly applicable. 
Such is not, however, my current purpose. 
The immediate goal is to characterize quality 
choices by firms in general equilibrium. 


I. Equilibrium 


Equilibrium requires that individual units 
have no motivation to change their decisions 
and that markets are cleared. In the model, con- 
sumers will be in equilibrium when conditions 
(9) and (10) are satisfied. Note that consumers 
regard quality and price vectors as parameters. 

Firms will be in equilibrium given conditions 
(3)—(6) are satisfied. Note that the derivatives 
dpi/dgi and dp’/dy? are perceived price 
changes, which may or may not be those which 
actually would occur. Models of perfect compe- 
tition, for example, assume that dp//dy’ = 0. 
Since quality changes are not considered, this 
is equivalent to assuming that firms view prices 
as parameters. 

But surely—even if dp’/dy? = 0—it cannot 
be argued that dp//dq’ = 0. In fact, if there 
were no perceived relation between price and 
quality, firms would be motivated to produce 
only the least expensive (and perhaps lowest 
quality) good. So a critical question affecting 
equilibrium and its optimality (or lack thereof) 
is specifying how firms perceive dpi/dq’. This 
is explored in detail in Section VII. 

The final link to close the equilibrium model 


7We make the strong assumption that all choices are 
made in the interior of choice sets That is, we assume 
y;>0 for all i and j. The Appendix discusses modi- 
fications required when corner solutions exist. 
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is a set of market equilibrium conditions 


D $y =y pe lia aw 
i 

a) Sal=Mie C8 1c. Gk 
j i 


Equilibrium, then, must satisfy equations (3)— 
(6) and (9)—(12). Since our present concern is 
with properties of equilibrium when it exists, 
I shall not address the difficult problem of prov- 
ing that an equilibrium does exist. 


IV. Pareto Optimality with Quality Choice: 
. Necessary Conditions 

To examine necessary conditions for Pareto 
optimality, I use the standard technique of max- 
imizing the utility of an arbitrary ‘‘first’’ con- 
sumer, holding other utility levels constant. For 
ease of notation, let us consider the two- 
consumer case with a single input (Z = 2, 
L= 1). The diligent reader can ascertain that 
the results hold in the general case. It should be 
noted that the number of firms is treated as an 
exogenous variable.’ 

Optimality requires that quality, production, 
and distribution decisions 


Maximize U,(Ru,...,R1g) 
subject to 

(a) U2(Ro,..., Ros) = Üz 

(b) yitys=y fHl,...,J 


() Sx arsntin 
j 


(d fig y,x4)=0 j=l,’ J 


The maximization is with respect to y{, yd, y’, 


EUnder assumptions of spanning and competitive char- 
acteristic prices, there is similarity between this model and 
that considered by Gerard Debreu. Roy Radner proves this 
equivalence in the context of capital asset market equilib- 
rium with production. 

*Thus the results shed no light on the optimality of the 
number of different goods (and different quality levels) 
provided by the system. Lancaster (1975) has made initial 
progress in analyzing this question in a simplified frame- 
werk, as has Michael Spence. Our focus is on whether 
quality decisions by firms are optimal, given the number of 
firms (and therefore the number of different goods) is fixed. 
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x’, and gi Rather than append constraint (b), 
we substitute for yj = yi — y{ directly. The 


Lagrangean expression is 
L= u[3 Cr isaaay cyi] 
j 
ESAE COCER 
j 
> esl) - yi) = a,| 

+ {5 ye H+S wi*fii(gi, yi, x4) 
oe Sania are l 
“2 Ussc4(q") 


ae ey Uz cÌ (q’) =0 
8 


(13) z 
1 


ðL oe ates, Boch 
(14) 3y = ae) U25c7(q’) + BF =0 


ðL RS 
(15) ee 





(16) ==> Un 5ehy} 

S 

dci ; ast 
Ar Q- yi) +w *fi=0 

aL 
(17) Sa Te ye) =0 
(18) op 
(19) ole = Sxi-x=0 

j 


where equations (13)-(18) hold for j= 
l, ,J. We also have U; = Uz, but since 
Ü, c can i be set arbitrarily, it is not included di- 
rectly with the other necessary conditions. 
These conditions will be sufficient as well as 
necessary (assuming an equilibrium exists) if 
utility functions are jointly quasi concave in 
yj and q Unfortunately, this requirement need 
not always be satisfied. Utility functions involve 
arguments of the form cj(q’)y}. Even if ci(q’) 
is strictly concave, the product of the terms will 
not necessarily be jointly quasi concave in g/ 
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and y." 

In general, the optimality conditions (13)— 
(19) will not be satisfied by the equilibrium 
developed in previous sections. This is hardly 
surprising, since received theory indicates 
prices must be regarded as invariant to output 
(dp?/dy4 = 0) for Pareto optimality. 

Even if we restricted attention to the case 
where dp’/dy’=0, there remains the term 
dp’/dq'—the jth firm’s perception of how its 
price responds to quality change. We are re- 
duced to the essential question: what further 
restrictions on competitive behavior must be 
satisfied if the equilibrium is to satisfy the neces- 
sary conditions for Pareto optimality? 

My earlier paper examined conditions under 
which firms would choose Pareto optimal pat- 
terns of returns across states of nature. Two 
properties were chosen to be crucial to the op- 
timality of asset market equilibrium: ‘‘span- 
ning,” and ‘‘competitive implicit contingency 
claim’’ prices. Both concepts are equally im- 
portant to the optimality of quality choices by 
firms, and are examined in the following 
sections.: 


V. Spanning 

Changes in patterns of characteristics con- 
sumed can occur in two ways. First, the con- 
sumer can alter the portfolio of goods he 
consumes. Such a portfolio change has a well- 
defined cost (perhaps negative). Second, firms 
can alter the quality of the goods they produce, 
thereby changing the pattern of returns to fixed 
bundles of goods. The personal value of such 
a quality change, per unit of the good consumed, 
will in general differ among consumers. But if 
every change in pattern of returns resulting from 
quality change can be duplicated by a change in 
portfolio, there will exist a common money 
‘‘value’’ for quality change—namely, the value 
of the corresponding portfolio change. 

Essentially, the spanning property says that 
any small change in characteristics effected by 


10A similar point has been made by Jacques Dréze in the 
context of uncertainty. 
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quality change can be effected by some portfolio 
change of the goods consumed.!! Mathemat- 
ically, spanning implies the existence of vectors 


hi(q) = [hi(q), ial j=l,.. oJ 
such that 
3cilgi J l 
oo I S etila) 
q i=1 
s=1,...,8 j=1,...,J 


or in matrix terms, 
(20') ca(q’) = C(q)h’ (q) 


where ci(q’) is an S dimensional vector with 
elements dci(q’)/dq’. 

Consider now the change in price dpi/dq? that 
consumer i would just be willing to pay for a 
small change in the quality parameter of firm j. 
Clearly, dpi/dq) will be the price change which 
renders ðU;/ðqİ =0. Equally clearly, 
dpi/dq? will in general differ between con- 
sumers. But we show below that spanning im- 
plies that dpi/dq; is the same for all 
consumers. 

Appending the budget constraint (9) to (7) 
with the Lagrangean multiplier à; satisfying 
(10), and differentiating the resulting expression 
with respect to q’ gives 


ou; 


5 = Sua( Sy + erani) 


— aX provi q api Opi i) =0 
k 





(21) 


dg’ dq? 
or using (10), 


[= Uis (93 /8q*) — (Bp) /dq? JE y,=0 


From the spanning condition (20), we may 
rewrite (21) as 


(22) b Us D cë lg" )hi la) ~ n] yi y=0 


“Of course, the cost of the change in characteristics 
resulting from a quality change may differ from the cost of 
the spanning portfolio of goods. In a Pareto optimal equi- 
librium, it can be shown that the two costs will be equal. 
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ap] 
[E E achat nda) -n 24] y= 0 
s 


k 
È p* his(q) — ai] diye = 0 
r SA 


again using (10). Our assumptions of nonsati- 
ation and interior solutions therefore imply that 


(23) ap: =È pth @) 

The remarkable aspect of (23) is that the right 
side is independent of i. Therefore spanning 
ensures that the price change that each con- 
sumer would be willing to pay for a small change 
in quality is identical for all consumers.” If 
spanning is not satisfied, there will exist con- 
sumers who value quality changes at different 
prices per unit." 

One can see why spanning may be a neces- 
sary condition for Pareto optimality. If rates of 
substitution between quality and income (and 
therefore between quality and inputs x) differ, 
trading with markets may not lead to optimal 
decisions. Some consumers will want more 
quality, others less. Further bargaining between 
individuals, as contrasted with trading in mar- 
kets, may be required for optimality. We exam- 
ine this question rigorously in Sections VIII 
and IX. 

Is spanning likely to be satisfied? There are a 
number of situations which imply spanning in 
capital asset markets (see my earlier paper, 


Propositions I-IV). One of these seems partic- 


ularly relevant to this study: the case of ‘‘com- 
plete markets,’’ when the number of goods with 
linearly independent vectors of characteristics 
is as great as the number of characteristics 
(JZS). 


See the Appendix for how this conclusion may be 
modified when first-order conditions are satisfied by strict 
inequalities; i.e., corner solutions. Our equation (21) also 
assumes that consumers perceive no change in their in- 
comes when q/ changes, as will be the case when firms are 
in equilibrium (d7r3/dq' = 0). 

If consumers have arbitrary vectors U; = 
(Uii, . - ., Uis). If there are restrictions on tastes, span- 
ning will not be a necessary condition for unanimity, al- 
though it clearly will remain sufficient. 


wr 


` 
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With complete markets, the spanning prop- 
erty will be satisfied. Since C (q) will be of rank 
S, it will possess a right inverse—that is, there 
exists a matrix A(g) such that 


(24) C(g)A(Q) = Is 

where I, is the identity matrix with rank S. 
Therefore, the vector h’(q) = A(q)cd(qg’) ex- 
ists, and since l i 


C(q)hi (q) = Cla)A lacila?) = ilq’) 


we have from (20') that spanning is satisfied. 
Of course, spanning of the c vectors may still 
be satisfied if there are fewer goods than charac- 
teristics; for example, when a change in quality 
increases the vector of characteristics pro- 
portionately (which would be equivalent to a 
quantity increase), cj is spanned by C(q). But 
spanning will be satisfied for arbitrary cå with 
complete markets. 


VI. Competitive Implicit 
Characteristic Prices 


From conditions (10), we have for all con- 
sumersi=1,...,/: 


(25) > ( aap j=.. 
or, 
09 EvcH)=pP j=l.. 


where vis = Ur /M. 

Just as viş could be interpreted as an implicit 
contingency claim price in the context of capital 
asset market equilibrium, so also can it be in- 
terpreted in the context of equilibrium with 
quality choice. In the present case, v; represents 
the ith consumer’s implicit price per unit of 
characteristic şs. For all consumers, the price 
of a good will equal the sum of its characteristics 
weighted by the implicit price per unit of char- 
acteristic.'* This is precisely the content of 
equation (26), 


“This will not necessarily hold if corner solutions exist: 
see the Appendix. 
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If there are as many goods as characteristics 
(i.e., complete markets), then the implicit prices 
viş Will be the same for all consumers. This fol- 
lows since in matrix form (26) can be written 


(27) xea =p' 


where vy = (va,.. -, Vis). 

From (24), complete markets implies the 
existence of an A(q) such that C(g)A(q) = Is. 
From (27) we have vj C(q)A(q) = p’ A(q), 
or 


(28) vi = p’A(q) 


The right side of (28) is independent of i, im- 
plying implicit characteristic prices are the same 
for all i. If markets are not complete, the v; will 
not be identical, but from (27) will lie in a sub- 
space of dimension S-J. 

In general (and in common with other equi- 
librium systems), the equilibrium implicit char- 
acteristic prices which satisfy (26) or (27) will 
depend upon y/ and g, the quantity and quality 
decisions of the firms. But the perception of this 
dependence is crucial. If markets are completely 
competitive, firms do not perceive their deci- 
sions affecting implicit prices v. Thus perfectly 
competitive firms perceive dv,/dg) = 
avs /Oy? = 0, for all i, j, and s. This in turn 
implies from (26) that firms perceive 


dp? _ dci) 
(29) agi % aq) j=l.. J 
dp* : 
agi =0 j#k 
dp’ _ dp* , 
(30) ay aye =0 for all j, k 


Will dp’ /dqi be the same, no matter whose 
implicit price vector is used by the firm to com- 
pute (29)? The answer is yes, if (and only if) the 
spanning property is satisfied. Using (20) we 
have 


op? 
agi 


(3 1) a - p 





= 2M 
25 a aati (a) 


k 
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[z netah] nO 


a 

“4% 
= 5 p*hi(q) 

k 
using (26). 

The right side of (31) and hence the right side 
of (29) are independent of i, implying that— 
when spanning is satisfied—-the firm will be 
able to compute a unique dpi/dgi= 
Dx p“ hx (q). 

With perfectly competitive characteristic 
- prices, (30) implies the usual competitive as- 
sumption that—for any level quality—output 
price will be viewed as invariant to output quan- 
tity. But the assumption of perfectly competitive 
characteristic prices gives us. more: namely, a 
competitive response of price to a change in 
quality. Coupled with spanning, this response 
is independent of whose implicit characteristic 
prices are used. Therefore, the manager could 
in principle use his own tradeoffs between 
money and units of characteristics to compute 
ðp*/ 3q. Note from (23) that the firm’s perceived 
tradeoff between price and quality coincides 
with what each consumer is willing to pay. 


VII. Optimality of Quality Choices 
by Firms 

We shall now show that equilibrium with 
quality choice will satisfy the necessary condi- 
tions (13)—(19) if (and only if, in a context made 
precise below) the spanning property and com- 
petitive characteristic price property are satis- 
fied. For convenience, we regroup the equations 
describing equilibrium, given the spanning and 
competitive characteristic price assumption. 
We have 


(32) Š Usci) ipt = 0 from (10) 
8 


(33) pig’ y’) + wif, =0 
from (4), using (30) 


(34) -r+ wif, =0 from (5) 


(35) Di p*hiy’ + wif, =0 
© from (3) using (29) and (31) 
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(36) fi(q', y',x’) =0 from (6) 

G) Yx sis Y ue from (12) 
j é 

(38) Doy=y from (11) 


Sufficiency is shown by demonstrating that the 
decisions satisfying equilibrium conditions 
(62)-(38) for i= (1, 2) also satisfy the con- 
ditions (13)-(19), necessary for Pareto 
optimality. 

The reader can confirm that the decisions 
satisfying the equilibrium (32)—(38) will also 
satisfy (13)-(19) with A*=A,/A,, wi* = ` 
WN, and y* = —Ayr. f 

If the firm’s manager uses his owm implicit 
characteristic prices for determining the 
dp’/dq’, we can show that spanning is a neces- 


‘sary as well as sufficient condition for Pareto 


optimality. From (3), we may substitute for 
wifi, in (16), yielding the necessary condition 


i,,d r j 4 ð j ; 
(39) v cayi + veao’ — yi) - aa =0 


where y{ is the row vector with elements 
Uis /Az, ete. 

Without loss of generality we can assume 
the manager of the firm is individual 2. Using 
(29), (39) becomes 

vicdy! + vicio- yi) — vacdy? 
= (vy - v cyi =0 
But this condition can not be satisfied for arbi- 
trary v; and və if c4, is not spanned. In contrast 
with the situation with spanning, v! cå will not 
be the same for all individuals, 

The necessity of perfectly competitive char- 
acteristic prices also can be shown: otherwise, 
rates of substitution between output and inputs, 
output and quality, or quantity and inputs will 
differ between firms and consumers. 


VIII. Pareto Optimality Without Spanning 

In the previous section, it was shown that 
spanning was a necessary condition for Pareto 
optimal quality decisions if we associate the 
firm’s implicit prices with an individual’s im- 
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plicit prices (for example, the manager). If we 
drop this requirement, Pareto optimality is pos- 
sible when spanning is not satisfied. From (39), 
Pareto optimality requires 


(40) ap’/aq! = [vi A/V) + v t/y) Jeo 
where yj = (yf — yf) as before. More gener- 
ally, for an n-person economy,.we can extend 
(40) to show that Pareto optimality requires the 
firm j to act as if it had implicit prices v; = 
(vj gee el ee vs) such that 


= j 
=> v; OF 


t 

where Oj = y;/y’, the share of the jth good con- 
sumed by i. That is, the firm must act as if it had 
implicit prices which were a weighted average 
of implicit prices yọ, i = 1,...,/. The weights 
are simply the share of the total consumption of 
good j consumed by person i.® 

If the firm uses v;, and treats these prices as 
invariant to its decisions y? and q’, the optimal- 
ity conditions in Section V will be satisfied. The 
problem, of course, is that computation of v; 
will not in general be possible, since it requires 
knowledge of the unobservable v. 


IX. Monopoly and Quality Choice 

We have seen that, given spanning, firms will 
make quality and quantity decisions consistent 
with Pareto optimality if characteristic prices 
are viewed as parameters. What if these prices 
are perceived to depend on decisions by a firm? 
Can we say anything about the quality choice of 
a monopolist? 

We shall continue to maintain the spanning 
hypothesis. But characteristic prices v = 
(vi, . .., vg) are presumed to depend on the 
supplies of characteristic s provided by the firm. 
That is, vs = v,{z,), where zs = c,(q) y, the sup- 
ply of characteristic s when the monopolist 
chooses quality q and output y.'® Since by (26), 


Drèze derives a similar result in the context of un- 
certainty. 

6For simplicity, we omit superscripts j, since we focus 
on a single monopolist. Of course, the equilibrium v, de- 
pends not only on z,, but on suppliers of all other charac- 
teristics as well. I shall ignore such interdependencies in 
my analysis. 
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plq, y) =2.vsles(q)yles(q), the profit- 


maximizing firm will maximize 
mlg, y) = pla, y)y — TC(q, y) 
=> vs [es(q)yles(g)y ~ TC(q, y) 
s$ 


First-order conditions yield 


a y3 OTC 
G1) 3, = P@») + ay 
or pla, y) +y Da [ C5 Dr-e = 
(42) am êp TC 2 m 


aq 7 aq 5 
av, 9 6TC 
V, eo as == “esl pl- = 
|n; j A OZs5 iG oq 


Since in (21) we identified 2, v,(dc,/dg) with 
the amount every consumer would just be will- 
ing to pay per unit output for an increase in qual- 


ity, we see 
Pi 


= social value of change in quality 





Similarly, p(q, y) = social value of change in 
quantity; əƏTC/ðq and dTC/dy represent social 
costs of a change in quality and quantity if other 
markets are competitive. 

From (41), we see that if dv,/dz,<0, 
p(q,y) > 8TC/dy at the profit-maximizing out- 
put. This is the standard result that monopolists 
produce too little, given their quality level.’ 

The sign of yÈ, (3vs/ðzs) (3cs/3q) cs (q) 


- in (42) can be either negative or positive. If 


dc,/dq>0 for all s, however—implying q 
unambiguously increases quality-—then the 
term will be negative, implying 


e., the social utility of a small increase in q 
exceeds its social cost. In this case, the monop- 
olistic firm tends to underprovide quality, given 
its output. 

Even assuming concavity of a social wel- 
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fare function in y and q, some care must be 
used in interpreting conditions p> dTC/dy; 
Y Ès Vs (ðcs/ðq) > ATC/dq. It does not neces- 
sarily follow that competition will lead both to 
greater output and to greater quality—although 
we cannot exclude that possibility. What we 
can exclude is competition leading both to lower 
output and lower quality. Yet it is possible that 
competition could lead to higher output and 
lower quality, or even lower output with higher 
quality. The correct inference as to where the 
monopolist ‘‘sins’’ depends upon complicated 
elasticities of several functions.” 


X. Conclusion 

While recognizing the importance of quality 
choice by firms, traditional economic models 
have been unable to examine or to explain these 
decisions. By using the “‘characteristics’’ ap- 
proach to consumer choice, we have developed 
a framework for simultaneously considering 
quality and quantity choices by profit-maximiz- 
ing firms. The characteristics approach intro- 
duces a natural metric for “‘distance’’ between 
goods of different qualities. Marginal analysis 
can then be used to examine quality choice. 

Our fundamental concern was with the wel- 
fare implications of firms’ quality decisions. 
Two properties proved essential to Pareto op- 
timality: spanning and competitive implicit 
characteristics prices. The spanning property 
assures a single ‘‘willingness to pay” per unit 
consumption for a small change in quality, That 
is, spanning guarantees consumer unanimity 
with respect to the tradeoff between price change 
and quality change. Competitive implicit prices 
for characteristics, presumed invariant to firms’ 


The nature of our results was anticipated in part by 
Edward Chamberlin: ‘The conclusion seems to be war- 
ranted that just as, for a given ‘product,’ price is inevitably 
higher under monopolistic than under pure competition, 
so, for a given price, ‘product’ is inevitably somewhat 
inferior. After all, these two propositions are but two aspects 
of a single one. If a seller could, by the large scale of pro- 
duction which is characteristic of pure as compared with 
monopolistic competition, give the same ‘product’ for less 
money, he could, similarly. give a better ‘product’ for the 
same money’’ (p. 99), 
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quality and quantity decisions, were shown to 
guarantee that profit-maximizing firms in equi- 
librium will have the same tradeoff between 
price and quality change as the consumers have. 
Spanning and competitive implicit prices were 
shown to be sufficient to satisfy the necessary 
conditions of Pareto optimality. 

Competitive characteristics prices also are 
necessary for the optimality of quality choices. 
Monopolies, for example, were shown to under- 
provide quality, given the level of output 
chosen. Spanning is a necessary condition if 
firms are operated by managers who use the 
implicit prices of some individual (say, him- 
self). If we permit firms to use weighted aver- 
ages of individuals’ prices, Pareto optimality is 
possible without spanning. In this case, the 
“‘public good’’ nature of quality decisions be- 
comes evident. All consumers of a good are 
affected by quality changes, although differ- 
ently. It was shown that Pareto optimality re- 
quires that the firm use a tradeoff between price 
and quality proportional to the sum of individ- 
uals’ tradeoffs, weighted by their consumption 
of the good. The problems associated with firms 
implementing such a scheme are of precisely the 
same nature as those encountered with deciding 
the value of a public good. 5 

My analysis has treated the number of differ- 
ent quality levels (although not their location) 
as a constant. Welfare may be improved by 
creating more quality levels, just as welfare 
under uncertainty can be improved by a move- . 
ment towards more complete markets. Of 
course, a greater number of markets may incur 
resource costs which exceed the benefits result- 
ing from a wider selection of goods. We must 
await the development of a theory which endog- 
enously explains the number of markets in 
existence. Such a theory will permit a final as- 
sessment of quality choices by firms in differing 
market environments. 


‘See Paul Samuelson and related literature. Dréze and 
Dréze and D. de la Vallée Poussin have encountered a sim- 
ilar public good property of private firms’ decisions in 
different contexts. The formal similarity between our prob- 
lem and that studied by Dreze is striking. 
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APPENDIX 


Corner Solutions 
To arrive at the ‘‘unanimity condition” 


(23) api/ðq; = $, p” hk (q) 
k 


where the right-hand side is independent of i, 
we required that the first-order conditions be 
satisfied with equality (interior solutions) and 
that c} be spanned by the set of securities (i.e., 
by the matrix c(Q)). If optimal consumer choice 
involves zero consumption of some commod- 
y ities (corner solutions), spanning alone will not 
guarantee unanimity. 

We can, however, readily modify our crite- 
rion for (23) to be satisfied for positive con- 
sumers of good j. (Note that if a consumer does 
not consume j, small quality changes in j will 
not affect his utility. We can exclude him from 
welfare considerations resulting from quality 
change in J.) Let /’ be an index set of positive 
consumers of j. That is, y} > 0 if ie J’. Then the 
following proposition is obvious: 


Let K? be an index set of securities which 
span ci, Then if yf>0 for all i e I and 
k € K4, the unanimity condition (23) will hold 
for all relevant consumers (i €l’). 


Note that complete markets, which guarantee 
spanning, will not necessarily guarantee unan- 
imity. Unanimity is, of course, the key aspect 
of Pareto optimality, and spanning should be 
replaced by ‘‘unanimity’’ in all optimality 
theorems if corner solutions are possible. 
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Residential Decentralization, 
Land Rents, and the 
Benefits of Urban Transportation Investment 


By WiLuiaM C. WHEATON* 


In postwar America, the planning of urban 
transportation by federal, state, and local author- 
ities has come to depend increasingly on eco- 
nomic decision making. Perhaps to a greater 
extent than in other areas of government invest- 
ment, urban transportation has developed an 
elaborate planning methodology based on the 
principles of cost-benefit analysis (see Roger 
Creighton, John Meyer and Mahlon Strazheim, 
Herbert Mohring). In the first stage of this pro- 
cess, expanded transport facilities are seen to 
reduce the effective price (including time) of 
travel. In the short run this increases the num- 
ber of trips, while in the long run it encourages 
urban decentralization and greater lengths of 
trips. Both forces increase aggregate travel, and 
the consumer surplus thus generated can be 
determined from an éstimated demand function. 
With this methodology marginal cost-benefit 
calculations have been used both in the selec- 
tion of individual projects and in the determi- 
nation of aggregate investment levels. 

This methodology has been criticized fre- 
quently over the years, mainly because it is a 
partial approach and appears to ignore the long- 
run repercussions of highway investment in the 
‘‘adjoining’’ market for land and housing. The 
changes in rents and density that invariably 
follow investment have often raised the question 
whether benefits or costs are being created in 
addition to those accruing directly to highway 
users. In dealing with this problem, writers to 
date have developed quite different opinions. 

Early authors, such as Robert M. Haig, 


*Assistant professor, departments of economics and 
urban planning, Massachusetts Institute of Technology. 
I would like to thank J. Rothenberg, A. Friedlaender, and 
several referees for their thoughtful comments and 
suggestions. 
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suggested that land prices fully capitalized the 
benefits received by highway users, so that any 
increase in those benefits would only show up in 
higher land rents. It was suggested that to con- 
sider both changing rents and user savings would 
amount to “‘double counting.’’ Mohring cast 
serious doubt on this proposition by arguing that 
while a reduction in travel costs must surely 
generate benefits, aggregate land payments 
might increase or decrease. Clearly in this situ- 
ation, user benefits and changing land rents 
could not be equivalent. Anne Friedlaender ex- 
panded this view, arguing that changing land 
rents represented an additional benefit in the 
land market—distinct from that accruing to 
highway users. There was some question, how- 
ever, about whether it should be counted. In the 
short run, such changes represent capital gains 
or losses, while in the longer run they are only 
transfers between tenant and landlord. Within 
the traditional benefit framework, neither makes 
a contribution to GNP. 

The question of what role land rents play in 
benefit estimation has also been studied by those 
interested in the impact of nontransportation 
irvestment. Jerome Rothenberg states, for ex- 
ample, that the benefits of urban renewal must 
be measured by the aggregate change in land 
rents, while Robert Lind suggests that only rent 
changes in the immediate area are relevant for 
determining willingness to pay. In the most re- 
cent contribution to the debate David Pines and 
Yoram Weiss find that a weighted difference 
between rent increases in the affected area and 
rent decreases in other areas is a more appro- 
priate measure. Their model, however, has 
several unrealistic features. Land supply is 
fixed, land consumption is joint between areas, 
and rental income is ignored. Perhaps most im- 
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portant, they conclude with the view that bene- 
fits should be determined with a general 
equilibrium measure of income compensation. 
Mitchell Polinsky and Steven Shavell agree with 
this position, stating that the full benefits of a 
change in air quality must be evaluated with a 
spatial model, in which the general equilibrium 
“income equivalent’’ can be determined. 

The most recent attempt to develop a spatial- 
equilibrium model of transportation investment 
comes from Robert Solow and William Vickrey 
(1971, 1973). In a series of papers, they explore 
the question of what optimal amount of land 
should be devoted to urban transportation, In- 
creasing such land (investment) reduces con- 
gestion and spatially stimulates the demand for 
residential land consumption. On the cost side, 
however, greater land devoted to transportation 
restricts the supply available for residential use. 
The optimal tradeoff results from the solution 
to an extremely complicated system of equa- 
tions. Even in numerical examples, it has proven 
difficult to extract an optimal investment rule 
and compare it with present practices. In prin- 
ciple, however, a general equilibrium model, 
such as Solow’s, is the correct approach, and 
the one which will be developed here. 

It is the purpose of this paper to demonstrate 
that much of this debate has been unnecessary. 
The appropriate measure of user benefits is 
equivalent to a general equilibrium ‘‘income 
compensation’’ value for highway investment. 
The changes in land rents and urban housing 
that follow highway investment need not be 
separately considered if the forecast of highway 
user demand implicitly incorporates such 
changes. This interpretation is not really new. 
It follows from the traditional literature on con- 
sumer surplus (as summarized by Arnold Har- 
berger) and has been given added emphasis by 
Daniel Wisecarver’s recent analysis of factor 
distortion. Within this latter framework, urban 
commuting might be viewed as a ‘‘factor’’ 
necessary for the consumption of housing and 
land. As long as the demand curve for the fac- 
tor is a derived demand curve, its consumer 
surplus suffices as a measure of benefits and 
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all other changes in final commodity markets 
(such as land) can be ignored. ; 

To verify this result, the model used in this 
paper treats the ‘‘price’’ of travel as exogenous. 
Given this parameter land use and commuting 
patterns evolve from a well known model of 
spatial equilibrium in which aggregate rental 
payments are included as part of consumer in- 
come. Within this framework, transportation 
investment reduces the price of travel, alters 
the pattern of land use and commuting, and 
changes both income and rent payments. Acting 
together these alter the equilibrium level of wel- 
fare achieved in the city. The change in exog- 
enous income necessary to compensate for this 
is precisely equal to the change in consumer 
surplus under the implicit aggregate travel de- 
mand function. 

Section I of the paper develops the model and 
some needed intermediate results. Section II 
derives the general equilibrium measure of in- 
come compensation and proves its equivalence 
to the simple change in consumer surplus. Fi- 
nally, Section II] concludes with some com- 
ments on the applicability of these results to 
other forms of public investment. 


I 


In the short run, urban land use is rigid and 
consumer locational decisions are based on the 
characteristics of the standing housing stock 
and the resultant pattern of spatial externalities. 
As the time horizon lengthens, capital becomes 
mobile and land use is determined primarily by 
a long-run tradeoff between travel and residen- 
tial density. The forces shaping this decision 
can be described either as consumer utility max- 
imization (Richard Muth, Edwin Mills) or as 
rent maximization by landowners (William 
Alonso). Although both approaches have been 
shown to be equivalent (the author, 1976), the 
Alonso theory is mathematically more manage- 
able and is therefore used here. 

The most simple of cities is composed of N 
individuals with identical tastes and, for the 
moment, exogenous and identical incomes (y). 
Their utility depends on land consumption q 
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and a ‘‘composite’? commodity x. Their in- 
comes are divided into expenditure on x (whose 
price is unity), land (whose rent is r) and travel 
cost to a central employment district. The latter 
is assumed linear and equal to k times distance 
t. Within this environment, Alonso’s theory 
recognizes that although consumers will live at 
different locations, equilibrium requires that 
they enjoy the ‘same level of utility. This con- 
dition and a rewritten budget constraint are 


(1) u = u(x, q) 
(2) r=(y—x— kt)/q 


The market process of competitive land bid- 
ding insures that landlords will eventually ex- 
tract the maximum savings that consumers may 
enjoy—given a level of indifference u. To do 
otherwise would be Pareto inefficient, for then 
a resource (land) would not be priced accord- 
ing to its true and highest use. The consumer 
variables x and g are thus determined so as to 
maximize (2) subject to (1). The first-order con- 
dition is (3) which together with (1) is solved for 
x and q, given the parameters u, t, y, and k, 


6) ge [34 = (y—x— b/g 
The offered or ‘‘bid’’ rent of consumers is 
obtained by inserting the solutions for x and q 
into (2) and obtaining r as a function also of u, 
t, y, and k: 
r(u, t, y, k) 
(4) x(u, t, y, k) 


qlu, t, y, k) 


Since r is maximized with respect to x and 
q for any value of the parameters, the envelope 
theorem is used to determine the influence of 
these. In particular: 


ðr, /ðu or _ 

O =- aa< Za i> 
IF sr 
ak t/q<0 rie k/q<0 


A general equilibrium requires an indiffer- 
ence level for consumers which exactly balances 
the supply of land with that demanded at the 
same u. Land supply reaches from the city cen- 

.ter to a location b, where consumer bid rents 
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equal some opportunity cost of land s. Demand , 
and supply are balanced when the holding ca- | 
pacity of land up to this point equals the long-run 
population to be housed N. These equilibrium 
conditions, (6)—(7), are solved simultaneously 
for the boundary b and level of indifference u.’ 


(6) r(u,b,y,k) =s 
b 
(7) 2a Í lat, ty, k)dt = N 


By incorporating (5) and integrating by parts, it 
is possible to rewrite (7) as (7') below: 


i . 
(79) vs- | r(u, t, y, k) dt = —kN/2a 
0 ; 


The solution to the system of equations (6)-- 
(7), or alternatively (6)—(7’), represents a map- 
ping from (y, k) to (u) which may be represented 
by (8): 


(8) u = U(y, k) 


While the model so far treats income as exog- 
enous, the existence of rent payments clearly 
suggests it should be endogenous. Rental in- 
come arises from’ both the rural opportunity use 
of land (valued at s) and urban rent payments 
(r). If the total land area in the country is A, in- 
come from rural users will be s(A — ab”), while 
that from urban user's will equal the integral of 
r from the city center to its boundary at b. Total 
household income will then be the sum of exog- 
enous nonwage receipts (wọ) plus an equal 
shere of aggregate rents (R). This is elaborated 
in expression (9). 


b 
(9) y=» raf r(u, t, y, k)t dt 
0 


+ 5(A — mb?)/N 
= Yo + Riu, yı k)/N 


The broader system. of equations (8)—(9) is 
now solved for both y and u as function of yo 


This model assumes that the city is ‘‘closed,’’ that is, 
tha: welfare levels are endogenous. An alternative assump- 
tion is that a large nonurban sector sets an exogenous level 
of welfare, and migration equalizes urban-rural utility levels. 
For developing nations this latter model may be useful, but 
for Western industrial countries, clearly the closed city is 
more realistic. 
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and k. As k is changed (through transportation 


“~“investment), the exogenous income necessary 


y 


to fully compensate is 

10 ca 
(10) ai 
The general equilibrium effect of k on u is 


determined by the following total differentiation 
of (8)—(9): 








du _ U dy 
dk dy dk 
dy _ OR dy OR du 
dk ay dk au dk 
This solves to: 
ðU aR AU , AU AR 
(11) du ___ 9k ðy dk ðy ðk 
i (wy — 2R_ aR aU) 
; dy ðu dy 


The general equilibrium effect of yp on u is 
determined by similar differentiation to be: 


dy OR dy ƏR du 
Cay: ON dyo SNE əy dyo du dyp 

du _ aU dy 

dyo dy dyo 


ƏR aR aU 
“Ngy (v- a 


Combining these results, the general equilib- 
rium income compensation for a change in k is 
the ratio of (11)/(12), or: 


aye (- au ay 
ak 
aU 


3R aR au 
j 7 SR (- wv / wy 


The first term on the right side of (13) is the 
direct income compensation necessary in the 
partial model (8) where all income is exogenous. 
The second term (within brackets) is the net 
change in per capita rental income that results 
from both the initial change in k and the off- 
setting income compensation. The difference 
between these terms is the total income nec- 
essary to keep utility constant—given that 
changing rental income helps to offset the direct 


(13) 
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compensation. It is important to remember that 
this change in rental income is computed assum- 
ing that the income compensation is actually 
paid. Any measured changes in rent will be 
based on altered utility levels, and hence are not 
equivalent to the second term in expression (13). 
Of course, a full analysis of (13) requires a more 
thorough evaluation of the four derivatives 
ðU/ðk, AU/dy, ƏR/3y, ƏR/ðk. 


il 

The derivatives of (8), 0U /dy and ðU /ðk can 
be found by totally differentiating the system of 
equations (6) and (7') to which (8) is the solu- 
tion. Considering first the impact of travel costs, 
(7') is differentiated to yield:? 

or 
+5) 


aooi 
dk o \du dk 
„B 
dt— "oR —-N/2a 
Since rent at b(r,) must equal s, two terms 
cancel and du/dk can be determined without 
recourse to differentiating (6). 


ðU __ du _ 


ak dk 


CEEE 


Differentiating (7’) again, this time with re- 
spect to y yields: 


2p (æ i gaa 
dy ðu dy dy ” dy 


which solves to: 
Watt f gaf Sa 
0 


(14) 


=0 


The ratio equals: 

aU au au aU _ 

ak/ dy — 

[m-f za] - figa 
9 


Remembering (from (5)) that dr/dk equals 


(16) 


Letter subscripts such as ry refer to the location at which 
a particular function (r) is being evaluated. 
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—t/q and dr/dy equals 1/9, expression (16) 
together with (7) reduces to: 


aU JaU _ b 
(17) Ok I -nya f 1/qdt 


A simpler version, without the integral, is ob- 
tained when it is recalled that according to (5): 


b fb 
al Lqar=—n | of eat 
0 o ôt 


Sa tor s) 
and hence: 
ðU /ðU _ E T 
ae 3k By =~Nk/a(ro— s) 


The derivatives R/dy, @R/dk are found by 
partially differentiating the single equation (9). 
Considering y first: 

OR > 3r ðb ab 
oe atts 9 ices a ace 
(19) ay 2r | Taa + 2ar, ay anb 


b 
=2n Í t/gdat=N 
0 


The latter steps follow from incorporating (5) 
and (7). Similarly, the partial impact of & is: 


ò Or ‘ab 
Se — T pete aad 
(20) ak an | ag hat + ariz 


fb 
= -2r Í t?°/qat 
0 


Combining (18), (19), and (20) into (13) the 
final expression for the general equilibrium in- 
come compensation is: 


dyo Nk 
dks w(ro— s) . 
1 b N? k | 
ils me —2. 2 + 
ral m f lad (ro ~ s) 
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The assumption is made here that the form of the r func- 
tion leads.to central rents rọ which are bounded. 
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The aggregate benefit of a change in k is 
v . . ee n t 
simply N times the individual income compen- 
sations, or: 


dyo 
21 
( ) Ak Aggregate 


b 
= 2r | t°/qdt 
o 


This expression is easily interpreted when it 
is remembered that at each location r there are 
2t/q individuals who are all commuting t 
miles. Integrating the product of these terms 
from city center to boundary yields the aggre- 
gate miles traveled as a consequence of the ex- 
isting pattern of residential density. Of course, 
this density gradient, and hence aggregate 
travel, is dependent on the parameters y, and 
k. As the price of travel falls, or income rises, 
the city boundary expands, residential density 
is lowered, and aggregate travel increases (see 
the author, 1974). The right side of expression 
(21), therefore, is an aggregate travel demand 
function in income and the price of travel. The 
marginal change in consumer surplus from an 
alteration in price is simply the level of con- 
sumption of that commodity whose price was 
changed. Thus expression (21) equates the gen- 
eral spatial equilibrium ‘‘income compensa- 
tion’’ value of a marginal highway investment 
with the marginal change in consumer surplus 
under the derived demand function for travel. 
All of the changes in the housing and land mar- 
ket that accompany highway investment can be 
completely ignored in benefit calculations if 
highway demand is adequately forecasted. 


m 


It would be tempting to conclude that the 
results of the analysis pertain to all government 
investments that have impacts in the land mar- 
ket. In this case, the persistent problem of mea- 
suring and evaluating these impacts might be 
avoided. Unfortunately, this extrapolation is 
premature. To begin with, many types of invest- 
ment have direct influences on land and hous- 
ing, not just indirect ones through the alteration 
of some other market price. A nuclear generat- 
ing plant, for example, has its direct impact in 
the market for electricity. While it is doubtful 
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that this in turn induces any change in land rents, 
the externalities from the plant might indeed 
affect the surrounding land market. This latter 
influence seems more ‘‘direct’’ and hence not 
the same as the induced change from transpor- 
tation investment. Most likely this should be 
separately counted in some way along with the 
benefits of cheaper electricity. Urban renewal 
presents a similar case, in which the proposed 
investment policy (cheaper land development) 
will have a direct impact in the land market 
rather than only a secondary ‘‘induced’’ change. 
Clearly, it seems important to characterize the 
type of influence that the investment project has 
on the land market before considering whether 
and how to evaluate it. 

A second problem with the present analysis 
is that it ignores the externalities inherent in 
highway usage. To avoid the complexity of 
Solow’s model, this paper assumed an exog- 
enous price for commuting. In fact, the price 
faced by transportation users is an endogenous 
function of the extent of their usage. In the ab- 
sence of appropriate congestion ‘‘tolls,’’ this 
price will not equal social cost, and so the mar- 
ket for transportation will contain a distortion. 
As Harberger suggests, the correct benefit mea- 
sure for investment may be different in the 
presence of such distortion. Without conges- 
tion or ‘‘peak’’ pricing, the benefits of urban 
highway investment may involve a more com- 
plicated assessment of demand than that con- 
ducted in this paper. 
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_ A Bid-Rent Analysis 
of Housing Market Discrimination 


By GEORGE C. GALSTER* 


The elimination of racial discrimination has 
long been a dominant American social concern. 
Laudably, economists have contributed many 
studies which have attempted to identify and 
quantify such discrimination, particularly in the 
area of the housing market. The research re- 
ported here, while following in this tradition, 
employs a new approach in attempting to dis- 
cover not only the magnitude of housing price 
discrimination, but how its burden is incident 
upon different types of nonwhite households. A 
model of urban housing markets will be de- 
veloped from the bid-rent theory which allows 
one to isolate empirically the distinct contribu- 
tions to interracial housing price differentials 
made by variations in households’ preferences, 
incomes, and housing packages versus those 
made by discriminatory actions. Bid-rent func- 
tions will be econometrically estimated for indi- 


vidual household observations stratified into ` 


groups of comparable age, family size, educa- 
tion, socioeconomic class, and race. These func- 
tions will be used to estimate what the various 
nonwhite strata would be willing to bid for typ- 
ical white-occupied units. The divergencies 
between such bids and prices actually paid by 
whites will provide a measure of the existence 
and magnitude of discrimination confronting 
nonwhite groups. 


I. Review of Existing Studies 
While.this research is similar.in some respect 


*Assistant professar of economics and chairman, urban 
studies, The College of Wooster. I wish to acknowledge 
gratefully the helpful thoughts concerning this research con- 
tributed by Benjamin Berry, Robert Engle, Franklin Fisher, 
John Naylor, Gene Pollock, Lester Thurow, William Whea- 
ton, and an anonymous referee, while retaining full respon- 
sibility for any flaws in the analysis. Special thanks are also 
due John Kain and Jchn Quigley, who generously shared 
their data with me for the purpose of this research. 
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to numerous recent econometric investigations 
of housing discrimination, it utilizes a distinctive 
methodology in terms of theoretical underpin- 
ning and empirical specification. A brief review 
of the two main strands of existing econometric 
specifications reveals that neither can conclu- 
sively identify housing discrimination without - 
recourse to arbitrary and often implausible as- 
sumptions concerning household preferences for 
neizhborhood racial composition and the unique 
sociopsychological atmosphere generated by the 
ghetto environment. 

One set of studies has explained the variation 
in housing prices and rents attributable to differ- 
ences in the components comprising the dwell- 
ing packages by use of a ‘‘hedonic-index’’ form 
of equation estimated over pooled samples of 
bota races. The use of a discrete “‘racial’’ 
dummy variable (for example, ‘‘race of house- 
hold head’? as in A. T. King and Peter 
Mieszkowski and in Edgar Olsen, or ‘‘tract in 
nonwhite submerket’’ as in Charles Daniels) or 
some continuous measure of neighborhood 
racial composition (for example, ‘‘percentage 
white in tract’ as in Ronald Ridker and John 
Henning, John Kain and John Quigley (1970), 
and Daniels, or ‘‘percentage nonwhite in sur- 
rounding ring of blocks’’ as in Martin Bailey) 
supposedly measures the discriminatory effects. 

The problem associated with the use of only 
one such racial variable in the regression is that, 
given the high degree of residential segregation, 
it nat only identifies different groups demanding 
housing but also proxies for a component sup- 
plied by the housing package which may have 
intrinsic value to either (or both) group. Two 
such possible ‘race-related components of the 
package must be considered. The first assumes a 


1A more detailed critique of existing methodologies 
is found in my 1974 and 1976 papers. 
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' “taste for segregation’’ (integration), wherein 

N people may be willing to pay a premium to live in 
units near households of their own race (opposite 
race). This attribute of ‘‘neighborhood racial 
composition’? is usually conceived of in continu- 
ous terms-——its strength varies continuously with 
the racial proportions of proximate neighbor- 
hoods. 

The second potential race-related component 
of a housing package which has heretofore been 
overlooked in the economic literature may be 
called ‘‘ghetto environment.’ The sociological 

/ literature is rife with examples (see, for instance, 

Lee Rainwater, ch. 13; Daniel Moynihan and 

Nathan Glazer, ch. 2; Kenneth Clark; LeRoi 

Jones; Ulf Hannerz) of how the heart of the 

ghetto holds unique attributes in the eyes of non- 

whites which are not present in racially inte- 
grated areas. It is unclear, however, whether the 
net effect of these attributes is positive or nega- 
tive. On the positive side, the ghetto provides the 
citadel of nonwhite cultural, spiritual, and recre- 
ational activity—an area where a sense of ‘‘be- 
longingness’’ or “‘black pride’’ is engendered. 

On the negative side, the ghetto has been charac- 

terized as a pathological concentration of depri- 
_ vation, frustration, and anomie; a community 
that is weak, disorganized, and unable to provide 
constructive support or social control over its 
members. Regardless of which effect domi- 
nates, the ghetto environment characteristic can 
best be modeled in discontinuous terms——units 
located inside the distinctly demarcated ghetto 
Share it to the same degree while those outside 
don’t possess it at all.? 

With these two potential factors in mind the 
sense of the above criticism should be trans- 
parent. Variables attempting to identify the race 
of the household in a regression not stratified by 
race may actually be proxying for an additional 


?It should be noted that Kain and Quigley and King and 
Mieszkowski both try to control for ‘‘environmental’’ fac- 
tors using continuous variables like quality of proximate 
dwellings, local school achievement, crime rates, etc. While 
the model reported in this paper also controls for these 
factors, there exists persuasive evidence for also includ- 
ing a discontinuous ghetto dummy variable proxying for 
the unique sociopsychological ghetto environment attributes. 
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housing attribute contributing to the unit’s value. 
For example, a positive coefficient for a non- 
white household head dummy may signify either 
a discriminatory markup or the positive value 
nonwhites place in ‘‘belonging to the ghetto 
community’’; an attribute which, due to existing 
residential segregation, is usually associated 
with the typical nonwhite head but nor the typi- 
cal white head. Analogously, a negative coeffi- 
cient for a percentage white in tract variable 
could mean either whites receive discounts, or 
nonwhites have a relatively stronger preference 
for living in predominantly nonwhite tracts than 
do whites in white tracts. Of course, the con- 
fusion can work in the opposite direction so as to 
obscure discrimination which may actually 
exist. The absence of interracial price differen- 
tials cannot rule out the possibility of discrimina- 
tion if, for instance, it is working to offset the 
discounts generated by predominantly negative 
attributes characterizing ghetto location. Only 
after making the implausible assumption that 
neither neighborhood racial composition nor the 
environment of the ghetto are arguments in 
household utility functions do these ambiguities 
disappear. 

King and Mieszkowski tried two additional 
specifications (based on a pooled sample of 
households of both races) in an attempt to avoid 
the above problem. They first used dummy vari- 
ables for race of household head and percentage 
nonwhite on block in the same hedonic equation. 
Unfortunately, the ghetto environment compo- 
nent was overlooked. If this factor was, in fact, 
operative and highly correlated with the two 
above explanatory variables, its exclusion from 
the equation would bias the estimated coeffi- 
cients of these included variables. The signifi- 
cance of this bias can only be dismissed by 
assuming ghetto residents placed no value on 
their environment, or that this factor was uncor- 
related with other components. What’s more, 
the variable for percentage nonwhite on block is 
a poor control for the taste of each race for racial 
composition in a nonstratified sample, unless 
one assumes that both races evaluate racial com- 
position in the same degree (an assumption con- 
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trary to King and Mieszkowski’s conclusions). 
Their second specification involved multiple 
dummy variables simultaneously delineating 
both location in the housing market in terms of 
three broad ranges of neighborhood racial com- 
position and the race of the renter. Their claim 
that nonwhites pay discriminatory premiums in 
racially mixed ‘‘boundary’’ areas is mitigated, 
however, by the fact that their specification of 
this region still allowed variation of 3—60 per- 
cent nonwhite occupancy in adjacent blocks. As 
King indicated in personal corresporidence the 
distribution of races across this boundary region 
was such that the average white renter lived in a 
neighborhood having a significantly lower pro- 
portion of nonwhites than the average nonwhite 
renter. Thus, this multiple dummy technique 
does not provide complete standardization of the 
neighborhood racial composition component of 
the housing package. Only by assuming non- 
whites have no tastes for segregation can the 
above potential caveat be skirted, yet this would 
again be contrary to King and Mieszkowski’s 
conclusions. 

The other strand of research has utilized sam- 
ple stratification in its specifications. Kain and 
Quigley (1970, 1974) also estimated for ghetto 
and nonghetto parcels separate hedonic equa- 
tions containing numerous characteristics of the 
housing package, including a percentage white 
in tract variable. The coefficients of these strati- 
fied models were then applied to the mean values 
of the explanatory variables for units in both 
racial submarkets to derive price differentials. 

Unfortunately, stratification by ghetto and 
nonghetto areas does not negate the fact that the 
ghetto not only may identify a housing sub- 
market occupied by nonwhites but also the 
aforementioned environmental characteristic 
possessed uniquely by ghetto units. If this char- 
acteristic is highly valued by ghetto residents its 
price will implicitly be included in the estimated 
constant term for the ghetto stratum hedonic 
regression. Thus, even if the other coefficients 
are unbiased, the aforementioned ghetto/non- 
ghetto rent simulations will falsely indicate a 
markup. Once again, one cannot be sure to avoid 
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this potential confusion unless one assumes the 
ghetto environment component has no inde-’ 
pendent effect on rents. 

Victoria Lapham used a similar stratification 
but included only those housing components in 
the hedonic index which were common to both 
races (excluding neighborhood racial composi- 
tion and ghetto environment) and then tested for 
equality of coefficients (implicit component 
prices). Since this specification intentionally 
excludes race-related independent variables 
presumed to affect the package price, the specter 
of coefficient bias again arises. While Lapham 
was refreshingly forthright in her recognition of 
this shortcoming, nevertheless, it does not re- 
duce its significance, precisely because the vari- 
ables intentionally excluded (neighborhood 
racial composition and ghetto environment) are 
likely to be highly correlated (but, undoubtedly, 
to a different degree in each subsample) with 
scme of the included variables. As before, the 
reliability of the approach can only be’assured by 
the assumption of indifference to neighborhood 
racial composition or ghetto location. 

Mahlon Straszheim (1974) employed a more 
saphisticated stratification technique. Strasz- 
heim estimated for nonwhites of different life 
cycle categories demand functions for various 
physical components of the housing package 
based on their income, prices of different 
‘“senchmark’’ structure types, and a ghetto sub- 
market dummy variable. He then used these 
functions to compute the contribution discrim- 
ination made to the interracial difference in the 
consumption of the attribute in question by 
lowering nonwhite price-income ratios to the 
white level and eliminating the ghetto submarket 
dummy, thereby estimating an expected non- 
white consumption level. Unfortunately, his 
estimation of prices of benchmark units which 
were so crucial for the demand equations utilized 
a hedonic index which apparently overlooked 
the possibility of price variations due to different 
preferences for neighborhood racial composition 
and/or the ghetto environment. If, for instance, a 
certain nonwhite life cycle group placed some 
nonzero value on this latter factor their price- 
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income ratios would be higher, ceteris. paribus, 
in the ghetto since unique features were present 
there and not in the white submarket. The upshot 
is that Straszheim’s methodology fails to control 
for several possible interracial differences in 
preferences for race-related housing components 
——differences which, unless assumed away, 
may seriously bias estimates of the extent of 
hypothesized discriminatory practices. 

The research reported here avoids the diffi- 
culties encountered by these existing specifica- 
tions not only by more fully controlling for 


’ differences in the housing package components 


of neighborhood racial composition and ghetto 
environment, but also by conducting statistical 
estimations over various racially stratified sub- 
samples of households selected to have compa- 
rable preferences for housing. Specifically, 
implicit bid-rent functions will be estimated for 
individual household observations stratified by 
age, family size, education, income, and race. 
In each function variables proxying for neigh- 
borhood racial composition and ghetto environ- 
ment will appear, thus a given racial stratum’s 
explicit evaluation of these components will be 
estimated. These functions, in turn, will be 
utilized to estimate what various nonwhite strata 
would hypothetically be willing to bid for bench- 
mark white-occupied dwellings. Differences 
between these hypothetical bids and actual white 
prices indicate, then, discriminatory practices, 
controlling for the two race-related housing 
components. 

The next section describes the theoretical 
foundation for this new approach. Following 
sections outline the specification in more detail 
and present empirical results. 


I. Theoretical Framework 


The analysis of housing discrimination in this 
paper is founded upon the bid-rent theory of 
urban land pricing originally presented by Wil- 
liam Alonso. The theory considers the pricing 
mechanism by which vacant land surrounding 
some employment center is allocated to different 
households comprising the urban labor force. 
Each household formulates a ‘‘bid-rent func- 
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tion’’ showing the set of maximum per acre 
prices it would be willing to pay for acreage at 
each distance from the center while remaining at 
some arbitrary level of utility. These bids are a 
function of the household’s preferences for land, 
travel time, and other consumer goods, its in- 
come, and the per mile, out-of-pocket trans- 
portation costs. Households compete for sites in 
accordance with their bid-rent functions until, in 
competitive equilibrium, a rent gradient is estab- 
lished such that: a) All households are allocated 
some parcel; b) Rent paid by the most distant 
household equals the nonurban opportunity cost 
of land; c) All households of identical incomes 
and preferences have equal levels of welfare, 
regardless of where they locate or what rent they 
pay; d) No household, regardless of income or 
preferences, can outbid another for a parcel 
while remaining at the same level of welfare. 

This traditional bid-rent theory is, readily 
adaptable to an analysis of rents in a developed 
city with a given array of housing structures 
located on parcels of given size and accessibility 
in given neighborhoods. The bid of a household 
with particular preferences and income is now 
not a continuous function of distance to work and 
lot size, but rather is defined for each discrete 
parcel. It thus is a ‘‘function’’ of the parcel’s 
size and accessibility, the size and quality of unit 
located on it, neighborhood and pollution con- 
ditions, public service availability, race-related 
attributes, etc. 

This modified ‘‘discrete’’ bid-rent model 
owes its origins to the work of Britton Harris, 
Josef Nathanson, and Louis Rosenberg, and of 
William Wheaton, and may be expressed as fol- 
lows. A household faces a budget constraint: 


(1) B=Y~-kt)-Z 


where B is the bid or total annual expenditure on 
the housing package, Y is annual household in- 
come, k(t) is the annual out-of-pocket trans- 
portation costs associated with a particular unit’s 
distance/travel time from work 1, Z is annual 
expenditure on all nonhousing consumption. 
The household’s preferences are given by its 
utility function: T ate 
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(2) u = u*(Z,[gil, 2) 


where [g,] is the n-vector of housing package 
components (rooms, age, quality, neighbor- 
hood, etc.), and u is the level of utility. 

The household’s bid-rent function is derived 
by maximizing (1) subject to (2). For each par- 
ticular parcel in the set over which B is defined 
the only choice variable is Z since [q;] is given 
in the short run. Thus (2) may be solved for Z 
yielding the inverse function U and substituted 
into (1) yielding 


(3) B=Y- k(t) dg U (u, [qi], t) 


Equation (3) may be further developed by 
specifying a particular functional form for u*. 
There is, unfortunately, no widely accepted 
form which is felt adequate to capture household 
preferences. It does seem reasonable, however, 
to posit utility functions which satisfy certain 
minimal criteria. They should, for example, 
generate convex indifference surfaces consistent 
with common presumptions about declining 
marginal rates of substitution. They should not 
generate indifference curves in Z-q; space which 
intersect the q; axis since that would imply a 
finite amount of g; could compensate for having 
no other consumption. Finally, for reasons 
_ peculiar to this particular study, functions are 
chosen which yield bid-rent functions estimable 
by ordinary least squares (OLS) regression 
techniques .? 

In light of these criteria, four utility functions 
are considered: Cobb-Douglas (CD), general- 
ized Constant Elasticity of Substitution (CES), 
generalized power (PWR), and modified expo- 
nential (EXP):* 


(4) u= ze Tat 0; >0 (CD) 
i 


3This criterion was mandated by strata sample sizes 
which were too small to permit estimation of two parameters 
for each functional argument as in non-linear estimation 
techniques. : i 

‘Note while the CES, PWR, and EXP forms are very 
similar, they yield different marginal rates of substitution 
in Z-q; space and hence represent distinct utility functions. 
A proof that these functions satisfy the aforementioned 
criteria is given in the author (1974). 
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n 
(5) w=aZ?+ 6+ > digi 


a,6,¢:<0 (CES) 
(6) u= aZ +0 + 5 piq! 
0, p: < de >0 (PWR) 
(O  u=Z-exp for +> igi} 
6, bi <0 (EXP) 


Solving these functions for Z, substituting 
the result into (1), and rearranging the result- 
ant form (3), we get a set of implicit bid-rent 
functions possessing the property that the [q;] 
parameters of the utility functions appear as 
coefficients in linear (sometimes in the log) 
equations:* 


(8)  In(¥ — k(t) — B) = Inu — int 

OS $4: Ing: (CD) 
O) Y-k- B) = u/a— (6/a)e 

- $ (i/a)qi* (CES) 


(10) Y-— k(t —B=u/a — (0/æ)t 
-Š (%/a)qr! (PWR) 
AD n(Y — k(t) — B) = Inu — 61 


-$ digi! (EXP) 


Equations (8)--(11) provide the theoretical 
basis for the statistical estimation of implicit 
bid-rent functions (with the addition to each 
equation of a stochastic error term possessing the 
usual properties). For a given stratum of house- 
holds with common incomes and utility func- 
tions, Y and u will be constants. Therefore, one 
can analyze the variations in x, k(t), B, and [g:] 
to distill the coefficients of (8)—(11), and thus 


#The fact that the coefficients are not the parameters 
directly, but rather their ratio, is not worrisome since 
utility is invariant under monotonic transformation. 
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TABLE |—DEFINITION OF HOUSEHOLD STRATA ANALYZED 














Code Age of Head Children Income Observations 
White Households 
l under 31 0-2 $4.5—12,000 44 
2 31-55 0-2 $0-5,999 30 
3 81-55 0-2 $6—15,000 92 
4 31-55 3+ $6-15,000 29 
5 56+ 0 $0-2,999 66 
6 56+ j 0 $3-14,000 103 
Nonwhite Households 
1 31-55 0-2 $0-5,999 47 
2 31-55 0-2 $6-15,000 41 
3 56+ 0 $02,999 64 
4 56+ 0 $3-14,000 40 


Note: None of the above strata contained college-educated heads. 


the desired utility function parameters. From 
that point the parameters can be easily manip- 
ulated to obtain the explicit bid-rent func- 
tion (3). 


III. Specification of Household Strata 


Clearly, the challenge faced when employing 
the foregoing bid-rent model is the specification 
of household groups who do in fact possess 
common incomes and preferences—both in 
terms of functional form and parameter values. 
As for isolating common utility functions, the 
strategy employed was to stratify by two general 
categories which were thought to capture the 
most important preference-determinants but 
were not so narrowly defined as to create un- 
acceptably small sample sizes. The two chosen 
categories were stage in household life cycle and 
socioeconomic class.® 

Operationally, life cycle stage was captured in 
the following manner. Observations were first 
stratified by age of head: under 31; 31—55; over 
55 years. These strata were in turn subdivided 
by family size: under three/three and over chil- 
dren for the 0-30 and 31-55 age groups; and 
zero/nonzero children for 55+ áge house- 


The crucial importance of life cycle category has been 
cited by John Lansing and Leslie Kish, Beverly Duncan 
and Philip Hauser, and Straszheim (1973). The independent 
preference-shaping power wielded by socioeconomic 
class has been claimed by Herbert Gans, David Birch et al., 
and Chester Rapkin and William Grigsby. 


holds. Socioeconomic class was proxied for by a 
further bifurcation by education (no college/at 
least some college), and trifurcation by lower, 
middle, and upper income groups: $0—4,999/ 
$5-12,000/over $12,000 for 0-30 age; $0- 
5,999/$6-15,000/over $15,000 for 31-55 age; 
$0—2,999/$3-14,000/over $14,000 for 55+ 
age household categories.” Race of household 
was, of course, the final stratification criterion 
for each of the above cells. The actual strata 
used for the analysis due to their adequate sam- 
ple sizes are listed in Table 1 along with their 
code numbers which will be used in succeeding 
references. 

Unfortunately, even assuming the foregoing 
stratification succeeded in -standardizing pref- 
erences it was impossible to compare house- 
holds of identical utility levels. The need to 
maintain adequate sample sizes forced the use of 
strata encompassing a range of incomes with the 
concomitant assumption that u in (8)—(11) was 
some simple function of income within each 
stratum. Furthermore, normal market frictions 
like moving and information costs mean that 
otherwise identical households may have been at 
slightly different u levels because their B varied 


‘These income categories were chosen so that about 
20 percent of the income distribution estimated for St. Louis 
in 1967 for that age category was isolated in each tail. Note 
this specification does not imply that as income changes, 
so do preferences. Income here is used to proxy for the 
broader taste-affecting category of socioeconomic status. 
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from its true equilibrium level by some random 
amount.’ To correct for this latter possibility a 
dummy variable (VMOVE) was utilized to 
indicate that the household had not moved in 
over 10 years, and perhaps had not readjusted 
to the current housing opportunity set.® In sum, 
u in (8)—(11) was formulated as: 


(12) u = VY eYNMOVE 
WV, p>0; y <0 if u defined by CD or EXP 


(13) u = Y + pY + yYNMOVE 
p <0, y>0 if CES; p> 0, y <0 if PWR 


IV. Estimation of Bid-Rent Functions 


The foregoing bid-rent specification was esti- 
mated via multiple regression techniques using 
data gathered from approximately 1100 ran- 
domly sampled individual households in the 
central city of St. Louis, Missouri, during 1967. 
These data have already been utilized in several 
important studies by Kain and Quigley (1970, 
1972, 1974), and a detailed explanation of 
sample description and methodology may be 
found in their earlier publications. This data 
base has a plethora of individual dwelling unit 
characteristics as well as socioeconomic and 
demographic information concerning the occu- 
pying household. 

The [gi] housing components utilized were as 
follows. The quantitative attributes of the dwell- 
ing were summarized by AREA, AGE, and 
PARCL—unit gross floor area in square feet, 
structure age in years, and parcel yard area 
attached to structure in which unit located, 
respectively. Three qualitative components 
distilled from a host of quality indexes via 
principle components analysis were used: struc- 
tural quality and condition of the unit interior 
(QUNIT), aesthetic quality of residential en- 
vironment (QRENV), and quality of adjacent 


8 Another factor leading to utility variations within strata 
is the existence of multiple employment centers; see, for 
example, Leon Moses. 

®°NMOVE is clearly a crude proxy for frictional dis- 
equilibrium since a resident can adjust housing consumption 
not only by moving but also by altering the quality of the 
existing unit. 
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structures (QADJS).'° The quality of local 
public services was proxied for by the number 
of felonies in the police enumeration grid en- 
campassing the unit (CRIME), and an index of 
physical problems or defects in the local school 
building (SCHOLP). Neighborhood racial com- 
pasition was captured by the percentage of white 
hauseholds in the census tract encompassing the 
unit (PCTWT). Finally, a dummy variable for 
any tracts which were greater than 95 percent 
nonwhite (GHETTO) was included to test for 
any unique sociopsychological attributes of the 
ghetto environment. 

The oft-mentioned need to maintain adequate 
stratum sample sizes forced the pooling of owner 
and renter occupant households. The approach 
in estimating B for each observation was to in- 
clude only those annual expenditures which 
were intrinsically related to the housing struc- 
ture and independent of the particular tastes, 
incomes, and family size of the occupants. 
Thus, for owners, B was computed as the sum 
of property tax payments, maintenance expendi- 
tures, opportunity cost of equity capital, and 
bills for water and heating. For renters, B was 
annual contract rent plus annual costs for stove 
rental, water, and heat (if these were excluded 
frem stated rent), less annual costs for refrigera- 
tor and furniture rentals and electricity bills (if 
these are included in stated rent). This procedure 
yielded B for owners which were 10—15 percent 
of market value, i.e., about 1 percent per month, 
which is, of course, consistent with the widely 
used 100:1 ratio converting monthly rents ta 
merket values. 

Finally, Y was directly available from the 
data and, although it represented only current 
and not permanent income of the household, 
it was assumed no serious bias was produced. 
Annual k(t) was estimated from data on work 
travel times (t) and modes." 

For every stratum, four OLS regressions were 


The exact components comprising these quality indices 
and. their factor loadings are found in Kain and Quigley 
(1970). 

"The detailed procedures used for estimating all these 
factors are described in the author (1974). 
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E TABLE 2--INCREMENTAL ANNUAL DOLLAR VALUE OF HOUSING COMPONENTS FOR NONWHITES 
Nonwhite Strata 
Components 1 (EXP) 2 (CES) 3 (PWR) 4 (CD) 
AREA $ 88 $— 15.40 $ 2.99 $ ~ 14.99 
(19.7) (21.4) (11.0) (25,8) 
AGE —8.86 — 17.04 —3.29 — 11.79 
(4.8)? (3.5) (2.7 (7.0) 
PARCL 53 2.68 0.00 4.62 
(0.5% (2.3): (0.0) (3.6)° 
QUNIT —.71 ~4.74 —2.01 14.39 
(7.8) (7.0) (3.4) (10.6) 
QRENV 2.74 ~8.03 7.28 11.61 
(7.3) (11.8) (4.9)? (8.8): 
QADJS 29.78 54.67 21.36 ~ 16.65 
ř (20.4): (25.4) (10.9) (22.6) 
' GHETTO — 220.36 — 737.68 —289.70 —613.90 
(340.1) (384.2) (185.7) (520.3): 
PCTWT —.38 — 59 — .24 — 24.34 
(0.5) (0.3)8 (0.2¥ (26.8) 
CRIME 49 1.56 44 wll 
(0.8) (1.2% (0.2)? (1.2) 
SCHOLP 2.67 —12.87 —5.56 —9,43 
4 (57.1) (21.5) (9.3) (49.3). 
R? .937 891 815 897 


Note: R? values reported are the ‘‘corrected’’ statistic. Numbers in parentheses are standard errors of the transformed coeffi- 


cients reported in table. 

aCoefficient significant at .05 level. 

Coefficient significant at .10 level. 

°Coefficient has t-statistic above 1.0. 
run_using-eactrof the functional forms given in 

` ¢s)—(11), with the appropriate u specification as 

in (12), (13). Results are reported only for non- 
white strata, and only for those functional forms 
producing the ‘‘best’’ results in terms of statisti- 
cal significance and expected sign of coefficients 
(best forms are noted parenthetically). Table 2 
does not show the regression coefficients di- 
rectly but rather converts the coefficients to an 
annual dollar value for an incremental change in 
each [gi] component, evaluated at the mean 
component value of the stratum.” These results 


Except for AREA and PARCL which were incre- 
mented by 100 square feet, and the quality indices which 
were incremented by 0.1. The Y variable used to proxy 
for u as in (12) and (13) was of course highly significant in 
every equation. The estimated coefficients for rand NMOVE 
were usually insignificant although, inexplicably, signifi- 
cant coefficients for these variables sometimes demon- 
Strated opposite signs across a few strata. The specific 
coefficients for Y, tr, and NMOVE are not presented in 
Table 2, both for brevity and because they yield no insights 
for the purpose at hand. 


show that the quantitative AGE and PARCL 
components and qualitative QRENV and QADJS 
` components generally wielded the largest ex- 
planatory power in most nonwhite strata. The 
public service variables proved of little signifi- 
cance. Finally, the components proxying for 
neighborhood racial composition (PCTWT) and 
the ghetto environment (GHETTO) were of par- 
ticular interest, especially in light of the criti- 
cism of existing specifications in Section I 
above. The PCTWT was only sporadically sta- 
tistically significant but in all cases it weakly 
indicated that nonwhites tended to prefer non- 
white neighborhoods to white ones. ° GHETTO 
proved significant in two of four nonwhite 
strata (insufficient GHETTO observations were 
available to permit estimation for white strata) 
and indicated a marked aversion to this portion 
of the St. Louis housing market. The afore- 


“This finding corroborates that of King and Mieszkowski 
and Gary Marx. 
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TABLE 3—HYPOTHETICAL BIDS FOR BENCHMARK WHITE UNITS ‘y 
White Strata 
l 2 3 4 5 6 
Actual Mean White Bid $879 960 1033 1195 486 1198 
Nonwhite Strata 
Hypothetical Bids 
l $795 840 815 719 795 946 
2 $1157 1219 1068 1004 1002 -> 1323 
3 $561 612 526 581 597 622 
4 $1094 1096 1148 900 1066 1284 
Other White Strata 
Hypothetical Bids 
Mean $1010 1027 1100 1045 956 1146 
Standard deviation $91 121 135 ` 164 112 T 
Maximum $1137 1234 1246 1254 1060 1259 








mentioned negative sociopsychological ele- 
ments of the ghetto environment apparently 
predominated here.’ These findings indicate 
that studies which ignore these two factors may, 
indeed, suffer serious specification bias, as 
suggested above. 


V. Tests for Discrimination 


The bid-rent functions presented in the previ- 
ous section will now be used to estimate how 
much each nonwhite stratum would hypothet- 
ically be willing to pay for typical units cur- 
tently occupied by various white strata. Should 
any nonwhite strata be willing to bid signifi- 
cantly more for units presently occupied by 
whites (while remaining at their current u level), 
it would imply that some discriminatory con- 
straint was being erected in the market to prevent 
housing from being allocated to the highest 
bidder. Remember, it is a crucial implication 
of bid-rent theory that in true competitive equi- 
librium no household will be able to outbid an- 
other for a unit and remain at the same level of 
welfare, regardless of the respective incomes 
or preferences involved in the comparison. 

The initial test involved the application of the 
coefficients of each nonwhite stratum’s best 
estimated bid-rent function to the mean values 
of their own current respective Y, NMOVE, t, 
and k(t) and, in turn, to the mean values of each 


“The GHETTO result may also have been generated 
by such uncontrolled factors in the specification as popula- 
tion density, and/or non-linear interactive effects between 
dwelling, neighborhood, and public service qualities, 
crime, etc, 





white stratum’s [g;] bundle.!° The comparisons 
between the hypothetical nonwhite bids thereby 
generated and actual white bids for benchmark 
units of various strata are presented in the 
upper portion of Table 3.!° A cursory scanning 
of those results might suggest that nonwhite 
strata 2 and 4 frequently appeared willing to 


* outbid whites. Such a conclusion would be pre- 


mature, however, since no determination has 
yet been made as to the magnitude of bid 


` divergencies which could be explained merely 


by market frictional disequilibrium. The mea- 
sure of such disequilibrium bid divergericies ~ 
employed here was to compare actual white 
bids to hypothetical bids for these benchmark 
units by other white strata, employing their 
own respective bid-rent functions in a manner 
comparable to that described for nonwhites 
above. The means and standard deviations of 
the appropriate five hypothetical white bids for 
each benchmark unit are presented in the lower 
portion of Table 3. They indicated that a sub- 
stantial degree of bid disparity ($200—300) ap- 
parently must be tolerated, given the nature of 
housing market frictions. In light of this quali- 
fication, the observed nonwhite bids no longer 
appeared conclusively excessive for typical 
white-occupied units. 


Bids were also generated under the assumption that the 
bidder assumed the k(z) and t of the white stratum occupy- 
ing the unit, with no important alteration of results. 

16It should be noted that bids estimated using the CD and 
EXP forms have an upward bias, as proven by Arthur 
Goldberger. This is not of great concern here since the 
major findings were not dependent on these particular 
functional forms, 


L 
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TABLE 4——HYPOTHETICAL BIDS FOR BORDER BENCHMARK WHITE Units 
White Strata 
l 2 3 4 5 6 
Actual Mean White Bid $653 754 904 826 746 662 
Nonwhite Strata 
Hypothetical Bids 
} $655 945 1016 690 823 1016 
2 $1341 1636 1687 1061 1337 1705 
3 $608 696 783 617 659 775 
4 $877 1197 1252 712 1147 1260 
Other White Strata 
Hypothetical Bids 
Mean $554 872 935 626 856 923 
Standard deviation $132 184 320 222 236 183 
Maximum $854 1113 1452 1016 1247 1172 








A dramatically different picture arose when 
hypothetical nonwhite bids were generated using 
mean characteristics of white units located in 
racially mixed tracts (35 percent < PCTWT < 
80 percent) adjacent to the ghetto (PCTWT < 
5 percent). Results of these tests for border areas 
are presented in Table 4 in a form comparable 
to Table 3. These areas bordering on the ghetto 
hold particular interest. Certainly whites would 
feel most ‘‘threatened’’ in these areas and would 
have the strongest motivation to discriminate 
in order to preserve the ‘‘ethnic purity’’ of their 
neighborhood. What’s more, the aforemen- 
tioned evidence of nonwhite distaste for pre- 
dominantly white areas suggests their bids 
would be comparatively higher in mixed border 
regions, ceteris paribus. 

As in the initial estimations a degree of dis- 
equilibrium intrawhite bid divergency was 
detected. But, unlike the previous case, non- 
white stratum 2 appeared to be significantly 
discriminated against in border areas, even 
granting a considerable degree of disequilibrium 
bid divergency. For every benchmark white 
border unit (except that occupied by white 
stratum 4) the nonwhite middle class, small 
family, mature-aged household group 2 gen- 
erated hypothetical bids averaging $700 more 
than the existing white bids.” Even taking a 


Recall that the dependent variable in the CES formula- 
tion was not B, but 1/(Y — B — k(t)), thus the standard 
error of the estimate varied somewhat depending on particu- 
lar values of simulated B. But an average standard error 
of the estimate was $550, thereby suggesting this bid-gap 
was nontrivial. 


conservative approach by claiming that dis- 
crimination was only shown by the degree to 
which nonwhite stratum 2 bids exceeded those 
of the maximum hypothetical white bids of strata 
not occupying the given unit, i.e., assuming a 
high disequilibrium component, the results in- 
dicated an average interracial bid divergency 
of $400 in border regions. 

In order to establish that these results were not 
spurious, consideration must be given to how 
sensitive the bid estimations were to the choice 
of bid-rent functional form. Although the magni- 
tude of the discriminatory impact in border 
areas appeared somewhat smaller when using 
other forms, the results generated by averaging 
hypothetical nonwhite bids over all four func- 
tional forms"! still showed stratum 2 nonwhites 


. willing to bid an average of $450 more than 


existing white bids (and $160 more than the 
maximum hypothetical bids of other whites). 
Even granting a $200—300 disequilibrium mar- 
gin of error the gap remains dramatic. These 


average estimates should not, however, com- 


mand as much confidence as those generated by 
the best (CES) functional form for stratum 2 
since it was chosen on the basis of reasonable- 
ness and significance of coefficients before any 
bids were simulated. 

The above estimates suggested, therefore, 
that the observed gap between nonwhite stratum 
2 hypothetical bids and actual white bids for 
benchmark units in border areas was neither a 


%The standard deviation across these four hypothetical 
bids was $180. 
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statistical artifact nor the result of normal mar- 
ket frictions. Furthermore, it is of importance 
to note additional evidence that reduces the like- 
lihood that the gap may have been explained by 
other types of nondiscriminatory disequilibrium 
situations. One might suggest the hypothesis 
that if high proportions of stratum 2 households 
were recent in-migrants into St. Louis prior to 
1967 that their unfamiliarity with the local hous- 
ing market was the cause of their higher bid 
levels. The sampled stratum 2 households did 
not strongly support such an argument, how- 
ever, since 34, 54, and 71 percent had lived in 
their current unit at least ten, five, and two years, 
respectively. Similarly, one might claim that 
the lack of white border occupants response to 
higher nonwhite bids was not due to discrimina- 
tion but rather was due to an unwillingness to 
move from a long time residence and/or a lack of 
“*market orientation.” While such an argument 
had some force for the two older border white 
strata'5 and 6, it certainly did not for the other 
border whites. Only 11 percent of the other 
(0-55 years) sample border white households 
lived in their unit more than ten years, while 
48 percent had moved in within the last two 
years. The majority of current white border units 
had been on the market immediately prior to the 
survey, yet were occupied by whites in spite of 
apparently higher stratum 2 nonwhite bids. 
While its exact form cannot be discerned from 
this study, discrimination clearly must have 
been the culprit here, not lack of information or 
market orientation or normal housing market 
frictions. 


VI. Conclusion 


The empirical study reported here has sug- 
gested that significant discriminatory constraints 
were operating in the St. Louis housing market 
in 1967. No alternative explanations, either 
Statistical or behavioral, proved convincing. 
While it was impossible to ascertain what types 
of discriminatory behavior were involved, their 
primary impact was clearly to inhibit the ef- 
fective bidding power of middle-aged, middle 
class, small nonwhite households in areas bor- 
dering the ghetto, and thereby to create a serious 
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welfare loss for this group in the form of higher 
housing prices. 

Various estimates placed this discriminatory 
constraint as equivalent to, at minimum, a$160— 
$400 (or 20-50 percent) average markup of 
white border benchmark unit annual rents, even 
allowing for substantial market frictions. While 
this magnitude of discrimination was larger 
than that suggested by the aforementioned 
econometric studies, it was certainly plausible 
insofar as these previous aggregative techniques 
could easily have masked greater impacts on par- 
ticular nonwhite groups in particular spatial 
submarkets. 

That the discrimination was visible only in 
racially mixed tracts bordering the ghetto was 
consistent with the findings of King and 
Mieszkowski, whereas its primary impact on 
middle class nonwhites was suggested earlier by 
Corienne Robinson and Chester Rapkin. Insofar 
as nonwhite stratum 2 demonstrated a signifi- 
cant aversion ta heavily white neighborhoods it 
was clear why their attempts to secure housing 
concentrated (and was apparently met with re- 
sistance) in border areas. It could be contended 
that lower class nonwhites did not suffer so 
heavily from confinement in the ghetto sub- 
market since it might have represented a more 
nearly optimal housing choice.1® Middle class 
nonwhites, on the other hand, undoubtedly 
found their utility-maximizing housing bundles 
in short supply in the ghetto, whence the prices 
of those which did exist were bid up to a suffi- 
ciently high level that their hypothetical bids for 
comparable nonghetto border units appeared 
higher than those actually tendered by the white 
occupants. The evidence presented in this study 
suggests that discriminatory constraints kept 
these bids from being actualized, not a variety 
of market disequilibrium factors. 


19Lower class nonwhites do, of course, suffer indirectly 
from discrimination against middle class nonwhites via the 
artificial fillip to ghetto demand (and prices) thereby created. 
It can also be noted that one should not interpret the above 
markups as the amount stratum 2 rents would fall in the 
absence of discrimination since that would make strong 
presumptions about the long-run general equilibrium nature 
of the housing market which have not been proven. 


N 
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Intertemporal Utility Maximization and the 
Timing of Transactions 


By PETER HOWITT* 


This paper addresses the problem of explain- 
ing a household’s choice of consumption and 
purchasing plans on the basis of a model of inter- 
temporal utility maximization. Until recently the 
intertemporal choice models that have been 
developed by economists have simply not dis- 
tinguished between purchasing, a market activ- 
ity, and consumption, a nonmarket activity.1 
The importance of this distinction, and of in- 
corporating it into a model of intertemporal 
choice, can be seen from the point of view of 
three separate areas of current research. 

First, recent work on the microfoundations 

_of monetary theory? has shown the importance 
of transaction costs in explaining the role of 
money in economic activity. The absence of 
these costs from standard general equilibrium 
theory makes it difficult to account for the 
special characteristics, and even the existence, 
of money within that framework. This research 
has underlined the need to develop a theory of 
transactions on the same level of sophistication 
as our theories of production and consumption. 
The present problem may be viewed as one part 
of the larger problem of developing such a theory 
of transactions. l 

Second, in the area of short-run aggregate 
analysis, purchasing decisions are of more inter- 


*University of Western Ontario. I am indebted to Robert 
Clower who provided the original stimulus for this paper, 
and to Joel Fried, with whom I have had many fruitful dis- 
cussions on the subject. Helpful suggestions have been pro- 
vided by Michael Parkin and an anonymous referee. I have 
benefitted from having seen the results of some prelim- 
inary work done in 1972 on a similar topic by D. W. Bushaw 
and others at Washington State University. The research 
was financed by a grant from the University Research 
Council of the University of Western Ontario. 

‘See, for example, the papers by Miguel Sidrauski and 
Hirofumi Uzawa. 

*See, for example, Karl Brunner and Allan Meltzer, 
Robert Clower (1971), and Joseph Ostroy. 
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est than consumption decisions because they are 
more closely related to the level of aggregate 
demand. Recent empirical investigations by 
Michael Darby have supported Milton Fried- 
man’s conjecture that the aggregate rate of pur- 
chase of consumer durables can undergo large 
fluctuations even when the aggregate rate of 
consumption is relatively constant. It would 
clearly further our understanding of short-run 
fluctuations in aggregate demand if both of these 
rates could be explained on the basis of inter- 
temporal choice. 

Third, the area most closely related to the 
present problem is the inventory theory of the 
demand for money. This theory has been ex- 
tended in recent years by several authors into a 
generalized theory of the size and timing of all 
sorts of transactions, including wage payments, 
commodity purchases and sales, and various 
financial transactions.* While this research has 
made considerable progress in developing a 
separate theory of transactions, it has not been 
related explicitly to models of intertemporal 
choice.‘ In the absence of such a model, work in 
this area has been exclusively concerned with 
stationary-state phenomena. The familiar square 
root formulae are only valid in a situation where 
all planned consumption and production fiows 
and planned transaction sizes and frequencies 
are constant. The present approach may be re- 
garded as a generalization of inventory theory to 
cover nonstationary situations in which these 


See Robert Barro and Anthony Santomero, Clower 
(1970), and Edgar Feige and Michael Parkin. 

*See, however, the unpublished work by Constantino > 
Lluch and Henri Lorie that has begun to explore explicit 
intertemporal formulations of the theory. 

“George Hadley and T. M. Whitin, pp. 22-24, 29-40, 
33€—45, present a good account of the stationary nature of 
the square root formula as applied to. problems in manage- 
ment science. 
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planned magnitudes are changing over time. 

‘There is a major analytical difficulty that 
must be overcome in order to build such a 
model. An essential feature of inventory theory 
is the presence of a set-up cost of transacting—a 
cost incurred at each transaction date but which 
is independent of the size of the transaction. 
This cost prevents an agent from transacting 
continuously through time, for to do so would be 
to make an infinite number of transactions, and 
hence incur an infinitely large cost, over a finite 
interval of time. Furthermore, everyday obser- 

y vation suggests that the time path of the typical 
household’s purchases is more lumpy than the 
time path of its consumption. This is attribut- 
able partly to the indivisibility of many durable 
goods but partly also to the indivisibility of trans- 
action costs. Thus it is natural to regard the 
household as consuming continuously through 
time but purchasing at discrete points in time. 
But this implies that the household’s choice 
problem involves a potentially intractable mix- 
ture of discrete and continuous time analysis. 
The stationary approach of inventory-theory 
avoids this difficulty by defining the objects of 
choice as single valued rates of consumption 
and production and a single valued transaction 
frequency for each good. In an explicit inter- 
temporal model the problem presents itself in the 
form of what control theorists call ‘‘bang-bang’’ 
analysis—the analysis of a dichotomous choice 
between either doing something in some finite 
amount or doing nothing at all, with choices in 
between being ruled out. In the present context 
the choice must be made at each date either to 
transact at least enough to cover the transaction 
cost or not to transact at all. 

The specific objective of the present paper is 
to suggest an approach to this general problem 
by analyzing the special case in which the house- 
hold deals in only two commodities. The plan 
of the paper is as follows. Section I outlines the 
general nature of the household’s decision prob- 
lem and contrasts it to the analogous stationary 
problem of inventory theory. Section II presents 
the formal analysis of the problem and shows 
how by solving the problem in stages one can 
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reduce the mixed continuous-discrete time prob- 
lem to a relatively tractable problem of discrete 
dynamic programing. Section III characterizes 
the solutions to the problem by analyzing the 
existence, uniqueness, and stability of stationary 
solutions and direction of response of the short- 
run solutions to parameter changes. Section IV 
compares the present approach to that of inven- 
tory theory by demonstrating how the stationary 
solution in the former may be approximated by 
the square root formula of the latter. Section V 
concludes by discussing extensions and 
applications. 


I. The Household Decision Problem 


Consider the situation of a household that 
deals in just two commodities, an income good 
Y and a consumption good C. At any date t along 
a continuous time scale the household possesses 
inventories of these two commodities, the quan- 
tities of which are denoted by Y(t) and C(t), 
respectively. The income good is produced 
continuously at the constant flow rate of y units 
per unit-time, and the consumption good is 
consumed continuously at the flow rate of c(t) 
units per unit-time. There is no production of 
the consumption good or consumption of the 
income good. Thus, over any time interval 
during which no market transaction occurs the 
rates of change of the stocks Y(t) and C(t) will 
be y and —c(t), respectively. In line with the 
discussion above it is assumed that transactions 
occur discontinuously at discrete points in time. 
At any transaction date, the household may sell 
an amount of the income good no greater than 
the existing inventory at a constant rate of ex- 
change (assumed for notational simplicity to be 
unity) for the consumption good. At each trans- 
action date the household must pay to a broker a 
transaction cost in the form of œ units of the 
income good, where æ is a fixed amount, in- 
dependent of the size of the transaction. Thus at 
each transaction date Y(t) will decrease discon- 
tinuously by the amount of the sale Q, and C(t) 
will increase by the amount of the sale minus the 
transaction cost Q — œ. The household’s prob- 
lem is to choose its time path of consumption, 
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and the size and timing of each transaction, sub- 
ject to the constraints indicated above as well as 
the obvious constraint that C(t) cannot become 
negative; that is, once C(t) becomes zero no con- 
sumption may occur until the next transaction 
date. 

There are several interpretations that can be 
placed upon this situation. The household may 
be imagined as being in a barter economy where 
neither of the goods has the property of medium 
of exchange, or in a monetary economy where 
either of the two goods is money. If the income 
good is money, the household is being paid 
continuously for a constant flow of services. If 
the consumption good is money (the assumption 
originally made by William Baumol and James 
Tobin) the household is making continuous 
(costless) purchases with the flow rate of pur- 
chase equal to the flow rate of consumption. 

In choosing the timing of its transactions the 
household must strike a balance between trans- 
action costs and waiting costs. The total trans- 
action cost within any interval of time will be a 
times the number of transactions within that 
interval. Thus the greater the frequency of trans- 
actions the larger the average rate of transac- 
tion cost per unit-time. On the other hand the 
amount of the consumption-good inventory re- 
quired at the beginning of any transaction 
interval (the interval between two consecutive 
transaction dates) to accommodate a given 
average rate of consumption c throughout that 
interval is equal to é times the length of the 
interval. Since waiting costs must be incurred in 
order to begin any interval with a larger in- 
ventory we may say that the higher the frequency 
of transactions the shorter will be the average 
transaction interval and hence the lower the 
average rate of waiting costs per unit-time. Thus 
the household will choose to increase the fre- 
quency of transactions up to the point at which 
the marginal reduction in waiting costs is just 
offset by the marginal increase in transaction 
costs. 

The stationary approach of inventory theory 
focuses exclusively on this particular tradeoff by 
assuming that consumption is predetermined 
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at a rate just large enough to maintain constant 
stocks; in other words, if the necessary deduc- 
tion for payment of the transaction costs is 
ignored, c(t)=y for all t: The household’s 
problem in this context is to choose a constant 


value of À, the length of its transaction intervals 


(the frequency of transactions is 1/A), so as to 
minimize the sum of average transaction costs 
per unit-time Cr, and average waiting costs per 
unit-time Cw. The value of Cr will be the cost 
per transaction times the frequency of trans- 
actions a/d. The value of Cw may be ex- 
pressed as the average value of inventories times 
the constant rate of time discount p. Just before 
a transaction occurs the household’s inventories 
will consist entirely of the amount yA of the 
income good, the amount that has been produced 
over the transaction interval. (This assumes, of 
course, that no precautionary balances of either 
good are carried over between transaction 
intervals.) But since the household is in a sta- 
tionary state the total value of its inventories will 
be constant over time, at the amount yA. Thus 
the value of Cy will be pyA. The optimal value 
of à will be that which minimizes @/à + pyA: 


(1) A= Va/py 


In contrast, an explicit intertemporal approach 
postulates initial stock holdings given by the 
past. For example, assume that the household 
begins with a zero holding of the income good 
and some positive quantity Cy of the consump- 
tion good. If it consumes throughout the present 
transaction interval at the average rate of 
yCo/(Co + @) then when it has just exhausted its 
initial stock of the consumption good it will have 
accumulated enough of the income good to begin: 
the next transaction interval in exactly the same 
position as it began. the current one. This 
average rate of consumption is the permanently 
maintainable rate given the initial holding Co. 
If Co is very small the permanently maintainable 
rate will be very small because of the necessity 
for very frequent transactions which implies a 
high average transaction cost per unit of time. 
The household may, in this case, decide to 
consume at a lower than permanently maintain- 
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able average rate during the current transaction 
“interval. If this happens then by the time the 
initial holding is exhausted the household will 
have accumulated enough of the income good to 
begin the next transaction interval with more 
than Cy. On the other hand if the initial stock is 
very large the household may decide that the 
high permanently maintainable rate permitted 
by this stock is not enough to discourage it from 
consuming at an even higher rate, in which case 
it will begin the next interval with a smaller 
holding. 

From this point of view the household’s 
transaction decisions will be governed by an 
intertemporal tradeoff. It can acquire current 
consumption at the expense of the future by 
shortening the transaction interval, or give up 
current consumption to gain more in the future 
by lengthening it. 

II. Formalizing the Problem 


The present section presents a formalization 
of this tradeoff. Suppose the household’s pref- 
erences are given by the additive utility 
functional: 


(2) U= i u(c(t))e**at 


with the twice continuously differentiable func- 
tion u satisfying: 


(3) u'>0, u” <0, limu'(c) =œ% 
c-o 


The choice-objects are the consumption plan 
c = {c(t):t 20}, the set of transaction dates 
T, and the -corresponding set of transaction 
quantities Q = {Q(t):teT}. Let Cy and Yọ de- 
note the initial stocks. The time paths of stocks 
must obey: 


4) c@=a+ X 


{7 S.t, TET} 


[O(r) — a] 


t 
= c(thdt=0 
0 
t 
6) Y=- > oc) +] ydt=0 
{T St, TET} d 
for all t=0. The household will attempt to 
maximize U subject to (4) and (5), given 
Co and Yo. 
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This mixed discrete-continuous time problem 
can be given a tractable formulation in three 
steps. The first step is to assume that Yọ = 0; 
i.e., date 0 is a transaction date. This adds nota- 
tional simplicity with no loss in generality, for 
the case of Yọ > 0 can be treated by going back 
to the last transaction date before date 0. The 
second step is to note that the solution must 
always satisfy the following three properties. 
First, the set T must be countable; i.e., it con- 
sists of a sequence {t,,te,...}, for otherwise 
there would be an infinity of transactions over 
some finite.time interval and (4) would necessar- 
ily be violated during that interval. Second, at 
each transaction date the household will sell all 
of its accumulated inventory of the income- 
good; i.e., Y(tg)=0, n=1, ... , ©. This 
obviously holds because failure to sell all of the 
income good will not save holding costs, as the 
goods are equally costly to store, whereas it will 
require the next transaction to occur sooner than 
otherwise. This property implies that Q (t) = 
y(tp —ta_1), n=1,..., © (where ty =0). 
Third, because there are no differential holding 
costs and no uncertainty to generate a pre- 
cautionary inventory demand, no transaction 
will occur unless the stock of consumption good 
has been exhausted.’ These properties imply that 
the consumption good inventory after each trans- 
action date will be Ca = C (tn) = y(tn — tn-1) — 
a. 

The third step is to note that over any trans- 
action interval [t,, tn+ı] during which the 


®Formally, if any plan {c*,7*,Q*} did not satisfy this 
property, utility would not be reduced by replacing it with 
the plan {c*, T*, Q**}, where 


n o 
$ omen = f ydt, n=l, ..., 
0 


i= 
TIn this case any optimal plan {c*, T*, Q*} could be re- 
placed by the plan {c*, T**, Q**}, where 


eK 
t 


xk 

t 
i | ydt = Q**(t**,), Í ! cX(t)dt = Co 
0 0 


tte 


n att 
and Í ae yat= Tees c*(tdt +a 
t 1 ton 


= O**(t*,), m= 2,...,00 
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amount C, is consumed, the consumption plan 
must solve the problem: 


An +t 
(6) Max Í u(c(t, + t))e”tdt 
0 


, Ant 
subject to Í -© celta + t)dt = Cp 
0 


where An+i =tn+1—t, is the length of the 
interval. The solution to (6) is determined by 
the constraint and the Euler condition: 


dy (o) e = 0 


(7) dt 


which states that the discounted marginal utility 
of consumption must be equalized throughout 
the interval. This condition requires the rate of 
consumption to fall steadily throughout the 
interval, even in a steady state with A constant. 
The optimized value of the objective function in 
(6) may be written as the function J(An+1, Cn). 
This function expresses the maximum attainable 
utility from consuming the amount C, over an 
interval of length 4,+4;, where utility has been 
discounted to the beginning of the interval. 

These three steps permit the decision problem 
to be formulated as: 


(8) MaxJ(A1, Co) +È JAns1, Yn — a) 


n=l 
n 
en -03a 
ist 
where the objective function consists of the sum 
of utilities attainable within each interval, and 
the choice-objects are the interval lengths them- 
selves. Let V (Cp) represent the optimized value 
of the objective function in (8); i.e., the utility 
attainable over an infinite horizon beginning 
with the amount Cy. This can be decomposed 
into two parts: the utility attainable over the first 
interval and the utility attainable from t; on. 
The latter is just the utility attainable over an 
infinite horizon beginning with the amount 
yA — @, discounted to date zero. Thus we may 
rewrite (8) as? i 


®The assumption (3) allows us to ignore the non- 
negativity constraints yA, — @ = 0 in (8). 

This argument is just an application of Bellman’s prin- 
ciple of optimality, p. 83. 
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(9) V(Co) = Max {J (Ax, Co) 


The first-order condition states:!° 


(10) JA, C) — pe V(yA— a) 
+ ye PAV’ (yd — a) = 0 


Increasing à has three effects, represented by 
the three terms of (10). The first is the gain dur- 
ing the first interval of making it longer;" the 
second is the subjective interest cost of'deferring 
all future consumption, and the third is the gain 
from beginning the next interval with a larger 
stock. i i N 
The formal structure of this discrete dynamic 
programing problem is different from the sort 
familiar to economists in that the length of the 
period is a choice-object, There are three in- 
stances in economics where similar inter- 


temporal problems have been discussed. The 


first is the Wicksellian capital model in which 
the choice-object is the durability of capital 
goods. The present model is formally different 
from the Wicksellian model in that the choice 
of à will generally be dependent upon past 
choices as embodied in C. The second is J. 5. 
Flemming’s article on consumer durable pur- 


chases. It was limited to the case of constant ~ 


elasticity of marginal utility, and assumed that 
the rate of consumption during any interval 
was automatically determined by the size of the 
last purchase. The third is the paper on optimal 
growth by Avinash Dixit, James Mirrlees, and 
Nicholas Stern, in which the choice-object was 
the interval between successive undertakings of 
discrete investment projects in the presence of 


te 


+ eu PA V(yài banad ad} > 


increasing returns. It assumed nọ time- 
discounting. 
ION. Characterizing the Solutions ee 


A 
The first-order condition (10) can be solved 
for the first interval length as a function A*(C) 


‘For notational simplicity the subscripts on À and C are 
dropped whenever no ambiguity results. 

“This may be positive or negative. See Appendix A. 

“For a modem restatement of the Wicksellian model, 
see David Cass. 


N 
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of the beginning of period stock. It can be shown 
that d\*/dC > 0. Therefore the household’s 
behavior over time will be governed by the dif- 
ference equation 

(11) An = A*(yAn-1 — a), 


n=1,..., 


where the initial position is determined by Co 


(12) Ao = (Co + a)/y 
A stationary solution is defined as a rest point 


of this system, i.e., a point A such that A= 
A*(yA — æ). 








À (Cty 
Ay O) 
eee 
4 


0 c 
Figure I 


Appendix B demonstrates that a stationary 
solution exists, and that X, will converge upon 
a stationary solution from any initial position. 
The household’s behavior can be described by 
Figure |, where (C + a)/y is the ‘‘permanently 
maintainable’ value of À. Given the current 
choice A*, the value of C next period will be 
yA* — a, which is just the value of C that would 
make A* permanently maintainable. In the case 
of multiple stationary solutions as in Figure 1, 
stable and unstable solutions alternate, but every 
motion will converge on some stationary solu- 
tion and the convergence will be monotonic in 
A and C. 

This dynamic behavior may be interpreted in 
‘the terms of Section I. Given any value of C the 
average rate of consumption during the first 
interval will be c= C/A*(C). Whenever 


~ 8Brom (10), H(d\*/dC) + Ja = 0, where H = Jy, + 


pre V — 2pye>V' + y2e-*V", The necessary second- 


order condition for a regular maximum in (9) is H <0, 
and Appendix A demonstrates that Jp; > 0. 
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MAC) < (C + a@)/y, then c > yC/(C + a); that 
is, average consumption will be more than the 
permanently maintainable rate and inventories 
will be falling. Whenever \*(C) > (C + a)/y, 
average consumption will be at less than the 
permanently maintainable rate and inventories 
will be rising. 


B 


The optimal choice of the first interval length 
and of the average rate of consumption during 
the first interval may be expressed as functions 
of the initial inventory, the cost per transaction, 
and the level of income: A(C,a@,y) and 
c(C, a, y). The second of these may be inter- 
preted as a short-run consumption function. The 
rest of this section investigates the qualitative 
manner in which the short-run solutions respond 
to changes in C, a, and y. The analysis will be 
restricted to a neighborhood of a stable station- 
ary solution (SSS). The nature of the responses 
in such a neighborhood can be inferred from the 
signs of the partial derivatives evaluated at an 
SSS. In the case of œ and y the method of inves- 
tigation is to consider the second derivatives of 
an indirect utility function, making use of the 
envelope theorem. This method is of some in- 
terest in itself. 

First, it is obvious from Figure I that at an 
SSS: 


(13) 


From the definition of c, at an SSS: 


cP ico Ose 
=p a(t yA) + a2] >o 


To derive the responses to a, denote by 
W(C, œ) the value of V(C) given a. Then (9) 
may be rewritten as: 

(15) W(C, a) = Max J(A, C) 
+ eW(yA — a, æ) 


The envelope theorem implies that: 
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(16) WiC, a) =Jy(A, C) 
(17) W: (C, a) = 


e7PA[—W, (yA — aa) + We(yA — a, a)] 


Differentiating (16) with respect to œ produces: 


(18) Wia (C, a) = Ind. 0È 

a 
Appendix A shows that Jia (A, C) > 0, There- 
fore dA/da@ has the same sign as W, (C, a). 
Assume that the second derivatives of W are 
continuous. Differentiating (17) with respect to 


C, and using Young’s theorem, produces: 
À 
GD Wia(C, a) = 5gl-PW(C, a) 

+ ey (Wie (vA "a, a) = Wii (yA "A, a))] 
At an SSS, yA — a = C. Therefore, from (16), 
(17), and (19): 

ary? dr 
(20) Wie (C, a) = (1 z5 omy) ac 
[o(1 — e7®™ mt J (A, C) —yWi (C, @)] 


Appendix A shows that J2 (à, C) > 0 and that 
W (C, a) <0 at an SSS. Therefore, (13) and 
(20) imply Wy2(C, a) > 0, which implies 
0/80 > 0. From the definition of ¢, d¢/da< 
0. By exactly analogous reasoning, 6A/dy <0, 
ðč/ðy >Q. 


~pr 


IV. The Square Root Formula 


A square root formula like (1) that is derived 
from inventory theory is usually regarded as an 
approximation to the stationary solution of an 
underlying intertemporal model like the present 
one. The present section investigates the ques- 


tion of the validity of this approximation in the ` 


present model. There are two distinct questions 
involved. One is the question of whether the 
stationary solution of the present model (assum- 
ing that it is unique) may be approximated 
closely by (1), and the second is whether the 
nonstationary solutions closely approximate the 
stationary solution. The second question is that 
of the speed of convergence of the system (11). 
The greater the speed of convergence the more 
likely it will be that a household’s observed 
choices will be close to a stationary solution, 
and hence the less will be the likely error in- 
volved in approximating the r eran solu- 
tion by the stationary solution.’ 
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The answer to the first question depends upon 
the approximate validity of two simplifying 
assumptions of inventory theory. One is that 
variations in consumption levels within each 
transaction interval may be ignored. The other is 
that the compounding of interest within each 
transaction interval may be ignored. Assume 
that the household is in a stationary state. The 
first-order condition (10) may be rewritten 
as: 4 


(21) u(x) — xu’ (x) — pV(C) + ye PAu'(x) = 0 


where x is the rate of consumption at the very 


end of the interval. If the first of these simplify-” 


ing assumptions is made, then x =¢ = y~ 
aà, the constant rate of consumption, and 


T 


pV(C) = p JẸ u(c)e dt = u(c). Thus (21) re- 
duces to l f 
(22) y(e* ~ I) + a/A=0 


The second simplifying assumption allows 
(e™™ — 1) to be replaced by —pà, and (1) fol- 
lows directly from making this replacement in 
(22). Note that this last step is equivalent to 
approximating (22) by a first-order Maclaurin 
sezies in p. 

Ignoring the variation in consumption levels 
within each interval can be justified if the elas- 
ticity of marginal utility, —cu"(c)/u'(c), is large 
enough. Given any values of p and À the drop in 
consumption throughout the interval can be 
made arbitrarily small by assuming that this 
elasticity is arbitrarily large. Ignoring the com- 
pounding of interest can be justified if pA is small 
enough. If the stationary solution is closely ap- 
proximated by (1) then pà will be small when 
p is small. Whether pA does indeed become 
small when p is small is an open question. Even 
if -t were answered in the affirmative there re- 
mein the questions of how large an elasticity or 
how low a discount rate would be required to 
produce a good approximation. This can 
probably best be answered by performing nu- 
merical calculations with specific utility 
functions. 

Without actually performing these calcula- 
tions the following example suggests that the 
closeness of the approximation may be sensitive 


“See Appendix A. 


VOL. 67 NO. 2 


to the elasticity of marginal utility. Consider 
the limiting case where this elasticity is zero. 
Assume, with no loss in generality, that u(c) = 
c. In this case there is, strictly speaking, no solu- 
tion to the problem (6). The Euler equation (7) 
requires the marginal utility to rise throughout 
the interval, but in this case the marginal utility 
is a constant. However it is clear on economic 
grounds that the household will concentrate all 
of the consumption during any interval on the 
first date of the interval, for that will always be 
the date of the greatest discounted marginal 
* utility. Because of this lumpiness in consump- 
tion the zero-elasticity case is probably not very 
meaningful in itself, for it is inconsistent with 
the everyday observations referred to above in 
the introduction. But it does serve as an extreme 
example to suggest what might happen when the 
elasticity is not large enough for the first sim- 
plifying assumption to be valid. 

A simple limiting process establishes the 
result: ® D 


(23) JA, C)=C 
- The first-order condition (10) can be written as: 
(24) —pV(yk— a) +y=0 


The solution to (24) is independent of C; i.e., 
the household in this case goes immediately 
from any initial position to the stationary solu- 
tion. It follows that: 


(25) V(yA — a) =$, eP JAA, yA — a) 
n=0 
_ yA a 
~ 1 = e 


From (24) and (25), 
(26) —-plyA-—a)+yl-e?)=0 


Making the second simplifying assumption as 
before produces in this case the nonsense result: 
pa = 0. However, taking the Maclaurin series 
to the second-order results in the equation 


(27) pa — p?yh?/2=0 


'8Suppose that the amount C was consumed at a constant 
rate (C/k) for an interval of duration k within the overall 
transaction interval. Then the utility within that interval 
would be f§(C/k)edt = C(1 ~ e7°*)/ pk. The result 
(23) is the limiting value of utility as k approaches zero. 
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and the formula 
(28) N= V2a/py 


This square root formula, while not the same as 
(1), is exactly the formula that is arrived at by 
following an argument analogous to the one by 
which (1) was derived in Section I, noting that in 
this case the average inventory holdings will 
only be yA/2 because no consumption-good 
inventories are ever held. i 

Three general suggestions may be drawn from 
this extreme example. First, the closeness of the 
approximation (1) appears to be sensitive to the 
elasticity of marginal utility. The example sug- 
gests that a low elasticity will make the sta- 
tionary value of À larger than (1) because of the 
implied reduction in average inventory holdings. 
Second, the speed of convergence in this case is 
infinite, which suggests that the closeness of the 
approximation (1) to the stationary solution is 
inversely related to the speed of convergence. 
Third, the fact that a square root formula is de- 
rivable even in this extreme case suggests that 
one important result of inventory theory, that the 
income elasticity of inventory holdings should 
be one-half, is valid under quite general assump- 
tions regarding utility as a property of the sta- 


tionary solution for small enough values of p. 


V. Extensions and Applications 


The approach and techniques of the present 
paper are applicable to a broader class of models 
than the present one. For example one could 
assume that the household’s income is received 
in the form of returns from holdings of a per- 
petuity that compounds continuously at the rate 
r, and that there is a set-up cost of selling the 
perpetuity. The household’s problem starting at 
some transaction date will be to choose a se- 
quence of interval lengths, {A,, ..., An, .- -} 
and a sequence of encashment sizes, {M,, 

.»M,, ...} so as to: 


Max JCN, Mo) + S Jn Ma). 


n=l 
a n 
(29) exp f-o Ss ni} 
i=l 
Subject to A, = (An-1 ~ Mas — @)e™™ 


Ao given 
where A, is the holding of the perpetuity just 
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before t,. This problem is the same as the one 
studied by Baumol, except that we are allowing 
for an infinite horizon, the compounding of 
interest, variations in consumption within the 
transaction interval, and nonstationarity of the 
interval length. The above techniques can be 
applied to this problem to yield the following re- 
sults. Stationarity requires that p = r. If this 
holds, the household goes immediately to a sta- 
tionary solution. Otherwise it accumulates or de- 
cumulates indefinitely. The square root formula 
(1) is an approximation to the stationary solu- 
tion in the same sense as in Section IV above. 

Another possible extension is to the case of 
more than two goods. This can be done, but the 
solutions are difficult to characterize without the 
standard a priori restriction that relative trading 
frequencies be integer valued. While some 
progress has been made in relaxing this restric- 
tion in the approach of inventory theory’® it re- 
mains to be seen whether similar progress can 
be made in the intertemporal approach. 

One of the problems to which this approach 
might be applied is that of providing a more pre- 
cise theoretical explanation of the differential 
impact of transitory income on consumption and 
spending referred to in the introduction. This 
application would.require replacing the constant 


income stream in the present model with a vari- ` 


able one. Another problem is that of determining 
the differential wealth effects of changes in dif- 
ferent asset holdings. It is well known that in the 
presence of lumpy transaction costs optimal 
spending decisions depend upon the entire con- 
figuration of asset holdings, not just total wealth. 
The present approach, by focusing attention on 
transaction dates, has.only considered one kind 
_of asset—consumption good inventories; but it 
would be a simple extension to assume that the 
initial date is generally not a transaction date, in 
which case the decisions will depend upon both 
Co and Yo. Finally, this approach could be ap- 
plied to the problem of aggregating over house- 
holds. Several recent authors have suggested 
that-aggregate demands for assets ought to re- 
spond smoothly to discrete parameter changes 


6See Clower and Howitt. 
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because of the presence of transaction costs. !” 
Transaction costs, unlike the adjustment costs 
involved in the theory of investment demand, are 
not convex, and do not lead to gradual adjust- 
ment for an individual trader, but smooth aggre- 
gate responses may be derivable nevertheless 
from the statistical properties of aggregation. "€ 
The present approach could be used to study 
such aggregate responses by assuming, for ex- 
ample, that households are identical except that 
at any time they are at different points within 
the transaction interval,. with transaction dates 
that are smoothly distributed over households. 


APPENDIX 


A 
This Appendix proves four statements made 


in the text: 
(Al) J (À, C) > 0 


(A2) Jo(A,C)>0 
' (A3) Wu (C, œ) < 0 at an SSS 


(A4) Equation (10) may be rewritten as: u(x) ~ 
xu'(x) — pV(C) + yeu’ (x) = 0 at a sta- 
tionary solution, where x is the rate of 
consumption at the end of the interval. 


Let {z(t; A, C); te[0, A]} be the solution to (6). 
Then x = z(A; A, C). Standard techniques of the 
calculus of variations produce the results: 
JA, © = [u (x) — xu’ (x) Je7?* and Jo(A, C) = 
u'(x)e™™ (see Hadley and M. C. Kemp, 
pp. 117-20). Statement (A2) follows immedi- 
ately; (A4) follows from these results and the 
envelope result; V’(C) = J2(A, C). Differen- 
tiating Jı and J, with respect to C produces: 
Jiz a ~xu"(x)eP* az/aC and Jog = u"(x)e7"* 
(9z/dC). It is easily shown that ðz/ðC > 0. 
from which (Al) follows. From the envelope 
result (16), Wi = Jia (0A/OC) + Jaz = 
u" (x)e™®™ (8z/8C)(1 — x(@A/dC)). Atan SSS, 
(13) holds and x < y, from which (A3) follows. 


B 
This Appendix proves that a stationary solu- 


See, for example, Douglas Purvis. 
This has been done in a simple stationary case by 
Robert Barro. 
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tion exists, and that the system (1.1) converges 
from any initial position. From Figure | it is ob- 
viously sufficient to prove that there is no C such 
that X*(C) > (C + a)y for all C = C (this ad- 
mits the possibility that the only stationary solu- 
tion is à = a@/y). Suppose that the function 
u(c) is bounded, with u* = Jim u(c) (the proof 


in the case of unbounded utility follows analo- 
gously). Suppose there is such a C. Then for 
initial values C = C, the system (11) diverges, 
with A, —> œ. It follows that (i) pV(yA, — a) —> 
u*, and (ii) V’(yA, — @)-> 0. Since à, in- 
creases monotonically it also follows that x < y, 
so that (iii) u(x) < u(y) < u*. As in (A4) above 
we may rewrite the equation (10) as u(x) — 
xu'(x) = pV(yAn — a) + yV’ (yàn ~ a) = 0. 
But, from (i) — (iii), this expression must even- 
tually become negative. The proof follows from 
this contradiction. , 
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Did the 1968 Surcharge Really Work?: Comment 


By ARTHUR M. OxuNn* 


In a recent issue of this Review, William 
Springer arrives, in his words, ‘‘at exactly the 
opposite conclusions’’ (p. 644) to those of an 
article I wrote concerning the effects on aggre- 
gate consumer expenditures of the 1968-70 
temporary income tax surcharge. 

As Springer correctly states at the outset of his 
article, I performed my experiment ‘‘using the 
consumption sector equations from four promi- 
nent macroeconomic models (Data Resources, 
Inc. (DRI), Wharton, Office of Business Eco- 
nomics, and Michigan)’’ (p. 644). In view of 
the occasional subsequent references to 
“‘Okun’s equations”? (pp. 645, 656), let me 
make clear that I did not fit or refit any equa- 
tions in performing my experiment. In order to 
avoid any contamination of the result by decis- 
ions on specification that I might make, I relied 
entirely on equations developed by experienced 
model builders who had formulated their con- 
sumption sectors with no test of the tax surcharge 
in mind. Thus, when Springer complains that 
“‘Okun’s approach suffers from its lack of 
grounding in a well-developed theoretical 
framework . . .”’ (p. 645) or when he chides 
me for not using ‘‘properly specified equations’ 
(p. 657), the real targets of his strictures are 
Otto Eckstein, Saul Hymans, Lawrence Klein, 
Maurice Liebenberg, and their colleagues. I am 
delighted to be placed in such outstanding 
company. 

The consumption of nondurables and services 
occupies the center ring in my postmortem of the 
tax surcharge and in Springer’s critique of it. 
That is where the analytical case of permanent- 
income theorists argues against the effectiveness 


*Senior Fellow, Brookings Institution. The views ex- 
pressed are my own and are not necessarily those of the 
officers, trustees, or other staff members of the Brookings 
Institution. . 
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of the tax surcharge. According to their hypoth- 
esis, a change in measured disposable income 
produced by a temporary tax surcharge would be 
far less effective in restraining consumption of 
nondurables and services than would a perma- 
nent or standard drop in income of equal size. 
The four models I used in my experiment deliver 
a clear-cut verdict on that issue. Based on their 
prediction errors in a dynamic simulation for 
1968:3 to 1970:3, three of them yielded esti- 
mates that the surcharge reduction in disposable 
income was at least as effective per dollar as a 
standard cut in income in curbing demand for 
nondurables and services. The fourth (DRI), 
implied that the tax surcharge was 69 percent as 
effective per dollar as a standard change in dis- 
posable income. As I concluded, ‘‘.. . the data 
provide no reason for questioning the effective- 
ness of the surcharge on those components of 
consumption where the basic challenge of the 
permanent income hypothesis was focused” 
(p. 192). 

In his article, Springer develops his preferred 
equation to explain the consumption of non- 
durables and services (including the current 
services of durables). That equation does indeed 
deliver a sharply contrasting verdict that the tax 
surcharge was (at most) zero percent effective in 
curbing consumer demand. Springer implies that 
the evidence from his equation simply swamps 
the conflicting evidence from the consumption 
sectors of the four econometric models. In a 
concluding discussion of the effectiveness of 
flexible changes in income taxes, he even states 
that ‘This paper has attempted to lay this myth 
to rest once and for all . . .”’ (p. 658). 

To make such a claim, one must have great 
conviction that he has built a better mousetrap. 
Yet Springer offers no evidence whatsoever of 
how well his mousetrap performs in comparison 
with its rivals. The reader is given no informa- 
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tion on whether Springer’s equation fits the 
sample period better than the consumption sec- 
tors of the models, whether it extrapolates better 
to the surcharge period, or whether it is more 
consistent with observations from other sources 
such as cross sections of households or time- 
series of other countries. To the best of my 
knowledge, Springer’s article is unique in 
economic literature in purporting to resolve an 
empirical dispute among alternative equations 
without recourse to empirical evidence on their 
comparative performance. 

The missing empirical link is regrettable for 
reasons that transcend the issue of the tax sur- 
charge. It is unfortunate, in general, that theory 
and econometric practice in the field of aggre- 
gate consumer demand have drifted apart. Most 
theorists support the permanent income (or 
long-horizon or life cycle) hypothesis—here, 
Springer is in good company. Yet, most econ- 
ometricians continue to rely on formulations 
with fairly short lags because they find them to 
work better empirically, particularly in captur- 
ing the cyclical swings in consumption. Recon- 
ciling that difference would be a genuine 
achievement. But any permanent income econ- 
ometrician who seeks to do that must take on 
the task that Springer eschewed—proving that 
the long-horizon formulation fits the facts better 
than its rivals. 

Because of minor differences among the equa- 
tions (in the measurement of consumption and in 
the sample periods), I cannot offer a definitive 
comparison to fill in the missing empirical link. 
But a quick look at the statistics Springer pre- 
sents on his own equation does not lead me to 
embrace it in preference to those of the models. 
His equation (17) has a standard error of $1.4 
billion (1958 prices), The consumption sectors 
of the four models I used had standard errors 
ranging from $1.2 to $1.5 billion. In a dynamic 
simulation of the surcharge period of 1968:3 to 
1970:2, his preferred zero-effect view has a root- 
mean-square error of $2.1 billion, higher than 
the DRI 1.0, Michigan’s 1.6, and a shade above 
Wharton’s 2.0, although lower than the Office of 
Business Economics figure of 3.3 (all based on 
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my preferred full-effect view). So far as I can . 
tell the empirical performance of Springer’s 
equation is not bad; but it seems a little below the 
average of the four models, and it is certainly 
not a super equation. 

The strength of Springer’s confidence in his 
equation reflects the strength of his priors. As he 
sees it, the equation is ‘‘. . . derived precisely 
from standard economic theory . . .’’ (p. 652). 
That consumption equation has three indepen- 
dent variables: 1) disposable income of the cur- 
rent quarter; 2) expected disposable income 
constructed with an adaptive expectations mech- 
anism applied to past actual disposable income; 
and 3) a term which multiplies expected dispos- 
able income by the real interest rate (constructed 
with an adaptive expectations mechanism 
applied to past inflation rates). Its theoretical 
properties raise some questions in my mind. 
Does ‘‘standard’’ economic. theory exclude 
wealth as a variable in the consumption equa- 
tion? Does it call for an interest rate to be inter- 
acted with expected income? Does it leave one 


‘In his reply (following), Springer takes issue with this 
comparison, arguing that there are two equally valid ways 
of comparing the performance during the surcharge period, 
using either full-effect or zero-effect simulations. But, I 
submit, my simulation comparison is the only way to throw 
lighton the single key empirical question: what set of consis- 
tent beliefs would have given the best predictions for the 
surcharge period? For that purpose, the simulations must 
consistently use the full-effect view in the fitting and simula- 
tion of the equations that support the full-effect view and 
must consistently use the zero-effect view in the fitting 
and simulation of Springer’s equation, which supports zero 
effect. Once the models tell me to believe full effect, I do not 
care how poorly they perform on the zero-effect view. Nor 
would I fault Springer’s equation, which supports zero 
effect, for failing to track consumption on the full-effect 
view. As reported above, with that consistent test, Springer’s 
equation finishes fourth in a field of five---a result that, 
while not decisive, is appropriate evidence and not ‘‘mis- 
leading.” 

On the other hand, Springer’s demonstration that a bad 
equation can ‘‘duplicate Okun’s finding’? and make the 
surcharge look good is not relevant adverse évidence on the 
equations from the econometric models. Although 
Springer’s ‘‘how-not-to-do-it’’ equation has a few of the 
characteristics of the consumption equations of the models, 
it has enormous differences, as evidenced by a standard 
error twice as large as those of the models! The consumption 
equations from the four models, which also make the sur- 
charge look good, are good equations; and their verdict 
cannot be dismissed. 
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entirely comfortable with Springer’s empirical 
result that a rise in real interest rates actually 
increases current consumption? Does standard 
permanent income theory identify temporary tax 
changes as the sole source of transitory income, 
leaving receipts from working overtime, year- 
end extra dividends, and the like in the perma- 
nent component? Does standard long-horizon 
theory suggest that the impact of the current 
quarter’s income on consumption will be as large 
as the 0.26 coefficient estimated by Springer? 
Does it imply—as Springer’s equation does— 
that even a permanent tax change like that of 
1964 would be plugged into the expected income 
of the consumer at the rate of only 10 percent 
per quarter? 

In fact, there is no such animal as ‘‘standard 
economic theory,’’ and neither Springer’s equa- 
tion nor any other one is derived precisely from 
it. Any adequate economic theory must solve the 
puzzle posed by a pattern of behavior discerned 
in anumber of cross-section studies (noted in my 
article, pp. 176-78) that focused particularly on 
windfall income. They find that small windfalls, 


positive or negative, are not treated significantly - 


differently by the consumer than is a standard 
change in income. On the other hand, large 
windfalls have substantially smaller effects on 
consumption than do standard changes in in- 
come, much as the permanent-income hypoth- 
esis would imply. 

Those empirical findings suggest to me that 
people really do care about equalizing their 
living standards over the long run (in line with 
the permanent-income or life cycle view), but 
also that they recognize that the estimation of 
income over a long-term horizon is bound to be 
highly uncertain and very costly (a matter ig- 
nored by that view). It seems reasonable that, 
because the required forecast of ‘‘permanent 
income’’ is so difficult and so unrewarding, 
people tend to gear consumption to it mainly 
when their take-home pay (‘‘measured in- 
come’) is clearly and substantially abnormal. 
In the event of a large positive windfall, they will 
not raise their basic living standard commensur- 
ately; in response to a substantial negative 
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windfall, they will not tighten their-belts very 
far. But when they get a little overtime pay, an 
extra dividend check, or a little dent in their in- 
come through a temporary tax surcharge, they 
may well not find it worthwhile to segregate that 
part of their receipts. Nor can they really esti- 
mate its permanence. Most Americans in 1968 
knew that some of the Korean War ‘‘temporary’” 
taxes of the early 1950’s had lasted for more than 
a decade. They had no way to predict the dura- 
tion of the Vietnam War tax surcharge, and I 
suspect that most had the good sense not to try. 
To develop point-estimate expectations of long- 
run disposable income, the household would 
have to apply varying coefficients of expectation 
to all sorts of actual changes in income and to 
weigh all sorts of future contingencies. That 
complicated game is not likely to be worth the 
candle. Archie and Edith Bunker may have 
better uses for their time, and so they can live 
rationally with the view that they can afford to 
consume out of current income, in the absence of 
clearly contradictory information. 

There are analytical as well as empirical pit- 
falls for any theory that would make a crisp 
distinction between permanent and temporary 
tax changes. Let me illustrate with the following 
example. Suppose that, late in 1975, the Con- 
gress had passed Act A—a large permanent tax 
cut to take effect at the start of 1977. That act 
is identical to a two-part Act B consisting of 1) a 
permanent reduction starting in 1976, and 2) an 
equal temporary increase for 1976 alone. If the 
temporary increase in B2 exerts no restraint on 
consumer demand, then A must have exactly the 
same effect on consumption in 1976 as would Bi 
taken alone. The permanent tax cut starting in 
1977 must be just as stimulative in 1976 as the 
one starting in 1976. Does anyone believe that 
proposition? Anybody who does not is admit- 
ting the effect of temporary income tax changes. 

Two separate points raised by Springer’s 
article—concerning autos and the saving rate— 
also require brief comment. Let me reiterate my 
puzzlement about the behavior of automobile 
demand in the period from mid-1968 to the end 
of 1969. It was simply far stronger than would 
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fons been predicted by any of the automobile 
“equations of the models, even assuming that the 


Y 


v 


A 


surcharge had no restraining effect on that sec- 
tor. Logically, one may believe any of the fol- 
lowing propositions: 1) the surcharge actually 
stimulated the demand for automobiles; 2) the 
surge in automobile demand was made possible 
by a belt-tightening in nondurables and services, 
which, in turn, gave 2 misleadingly favorable 
picture of the effectiveness of the surcharge on 
those components in the equations I used; 3) the 
surge in the demand for automobiles (whatever 
its motive) was financed by a cut in the saving 
rate and would have taken place regardless of the 
surcharge. In my own judgment, I find the first 
proposition entirely implausible; while I cannot 
rule out the second, I know that particular 
strength or weakness in automobile demand is 
usually associated with lower or higher saving 
rather than with lower cr higher levels of demand 
for other consumer goods and services (pp. 197— 
98). And so I rest (uneasily) on the third proposi- 
tion. Given that alternative, the range of esti- 
mates of total effectiveness of the surcharge 
(compared to a standard change in income) for 
the four econometric models is, as I reported, 63 
to 88 percent. 

The low level of the saving rate observed 
during the surcharge period that Springer 
stresses reflects in part the surge in automobile 
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demand. But more generally and more impor- 
tantly, the saving rate is a misleading indicator of 
abnormally strong or weak consumer demand 
whenever the rate of growth of income fluctuates. 
Neither Springer’s equation nor anyone else’s 
generates a stable saving rate; with any lagged 
response in consumption, the’ predicted saving 
rate rises temporarily when income accelerates 
and falls temporarily when income decelerates 
—-whatever the source of the fluctuation in 
income. When the growth of real income slowed 
markedly after mid-1968, a drop in the saving 
rate was to be expected. 

In summary, Springer has developed an inter- 
esting new consumption equation, but he offers 
no empirical case for it relative to its competi- 
tors, and his analytical case is not persuasive. 
Viewing Springer’s results charitably, I would 
conclude that the score in favor of the efficacy of 
the 1968-70 temporary tax surcharge in curbing 
nondurables and services now stands at four to 
one instead of four to zero. 
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Did the 1968 Surcharge Really Work?: Reply , 


By WILLIAM L. SPRINGER * 


The evidence put forward by Arthur Okun still 
does not bear the weight of his conclusion that 
the 1968 surcharge effectively curbed expendi- 
tures on nondurables and services. In my origi- 
nal article I was able to show how his results 
depended on certain defects in formulation and 
econometric technique. Okun’s reply does not 
address these issues and consequently my con- 
clusion that the surcharge did not work remains 


‘ intact. 


I 


Okun chides me for not resting my argument 
that the surcharge did not work on a comparison 
of the statistical properties of my equations with 
those that he used. But he then proceeds to admit 
that there is very little to choose among the equa- 
tions since they all fit the data extremely well 
(largely because of the strong time trend in both 
the dependent and the independent variables). 
Moreover, he makes a misleading comparison 
between the root-mean squared errors (RMSE) 
of my zero-effect equation and his full-effect 
equation. If the object of the exercise is to ‘“see 
which equation is best,” then the estimation and 
simulation procedures should be made as com- 
parable as possible so that any differences in 
error behavior will be the result only of alterna- 
tive specifications. The proper comparison is 
between the RMSE of the zero-effect view in 
dynamic simulations with my equation, esti- 
mated using the judl-effect definition of income, 
and Okun’s zero-effect equations, all of which 
were also (incorrectly) estimated using the full- 
effect definition of income. The results are dis- 
played in Table 1, and my equation clearly 
fits the data better than any of the forecasting 
equations used in Okun’s analysis. On the other 
hand, one could also compare full-effect equa- 
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TABLE 1—-COMPARISON OF ZERO-EFFECT VIEW 
Ustnc EQUATIONS ESTIMATED WITH FULL-EFFECT INCOME 








Dynamic RMSE: 


Equation 68-IH to 70- 
Springer 1.40 
Data Resources, Inc. 1.8 
Michigan 3.7 
Wharton 4.1 
Office of Business Econamics 15.7 





#1968—III to 1970-1. 


TABLE 2—-COMPARISON OF FuLL-EFFECT VIEW 
Usine Equations ESTIMATED WITH FuLL-EFFECT INCOME 











Dynamic RMSE: 


Equation 68-IH to 70-1 
Springer 3.9% 
Data Resources, Inc. 1.0 
Michigan 1.9 
Wharton 2.2 
Office of Business Economics 3.6 





#1968-~IL to 1970-11. 


tions estimated with full-effect income, in which 
case Okun’s equations come out on top (see 
Table 2). 

The purpose of the foregoing is merely to 
illustrate that it is not possible to arrive at a 
definitive answer as to which is the ‘‘best’’ equa- 
tion, by looking at the RMSE, or even at 
R?, D.W., etc. as well. The statistical differ- 
ences among the equations are unlikely to be 
great enough or consistent enough to permit such 
a determination, 

But more importantly, the issue between 
Okun and myself is only partly one of equation 
specification. The key question is why did Okun 
and I get oppasite results performing the same 
experiments with slightly different equations. It 
is therefore necessary to compare the proce- 
dures used in making these tests. If the discrep- 
ancy cannot be explained except as a conse- 
quence of using different equation specifications 
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N (as Okun seems to think), and if all the equations 
perform about as well statistically, then indeed it 
is my priors against his and the objective verdict 
stands at four-to-one. On the other hand, if it can 
be shown that Okun’s findings stem as well from 
errors in econometric technique, then the con- 
clusion that his equations showed that the sur- 
charge was effective in curbing expenditures on 
nondurables and services does not stand up. 
This is the issue I discussed at some length in 
Section IVc of my paper, and which Okun has 
not addressed in his reply. There I was able to 
` show that my results did not depend on the par- 
ticular specification of the consumption function 
which I used. By not correcting for autocorrela- 
tion, by using a separately estimated equation to 
test the zero-effect view, and by dropping the 
real interest rate term I was able to duplicate 
Okun’s finding that the full-effect view was 
superior. I concluded that ‘we may speculate 
that had Okun used properly specified equations 
which included a real interest rate variable, 
had he made the appropriate correction for auto- 
correlated errors, and had he simulated the two 
hypotheses with equations estimated using the 
corresponding definition of income, he could not 
have escaped the conclusion that the 1968 sur- 
charge did not effectively reduce consumer 
expenditures” (p. 657). Until Okun can show 
that he still gets the same results when he uses 
the correct econometric procedures with his 
forecasting equations, his claim that the 1968 
surcharge was a success remains unproven. 


H 


On a more general level, I noted in my original 
article that Okun’s paper suffered from its lack 
of grounding in a well-developed theoretical 
framework. This was meant as a reminder that it 
is difficult to know what has been proven or dis- 
proven by a particular bit of evidence without 
reference to theory. As any good applied econo- 
aoran knows, empirical analysis can be used 

o ‘‘prove™’ just about anything. The role of 
ones is to guide the analyst in designing the 
correct experiments and to indicate how the re- 
sults should be interpreted. A good researcher 
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never accepts his results at face value, but rather 
evaluates them in relation to a set of first princi- 
ples, and asks whether or not they make sense. 

The theoretical model relevant to this partic- 
ular episode of fiscal policy is the permanent 
income/life cycle hypothesis of consumption. 
Okun’s rhetorical questions notwithstanding, 
this is in fact the ‘‘standard’’ theory of aggregate 
consumer behavior and quite obviously lies 
behind the forecasting equations used by Okun. 
The fact that their specifications differ from mine 
has more to do with the exigencies of putting 
together operational forecasting models than 
with any obvious disagreement on theory be- 
tween myself and the four eminent economists 
invoked by Okun. Of course, the theoretical 
model from which one departs depends on the 
strength of one’s priors. In this case, Okun ex- 
presses reservations about the permanent income 
hypothesis but provides no alternative model to 
replace it. In particular, he does not give a con- 
vincing rationale as to why consumers should 
have been affected by the surcharge, other than 
suggesting that consumers may not be up to the 
job of correctly optimizing over their utility 
functions.! His conclusion thus stands in a vac- 
uum with no explanation as to why it is 
plausible. 

By not basing his analysis firmly within the 
structure of the permanent income hypothesis, 
Okun runs into two problems. In the first place, 
as 1 noted in my original paper (fn. 7), Okun’s 
experiment is not a proper test of the validity of 
the permanent income hypothesis in this partic- 
ular instance. The experiment is designed to 
shaw whether or not the surcharge ‘‘worked,”’ 
and the results can only be consistent or incon- 


‘By relaxing one of the assumptions of the permanent 
income hypothesis—viz., that capital markets are perfect 
—it is possible to show that a temporary tax may have a 
powerful first-round impact on spending and that the mar- 
ginal propensity to consume (MPC) in this case will vary 
with the size of the tax. However, the conditions under which 
such a phenomenon might occur are not likely to exist in the 
aggregate (see my dissertation for an elaboration of this 
point). The notion of a ‘‘size effect'‘—whereby the perma- 
nent income hypothesis is somehow temporarily suspended 
and consumers treat large and small windfalls differently— 
is not very plausible. 
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sistent with the theory. They will not in any 
sense prove or disprove it. Secondly, Okun 
should have been more skeptical of his, results 
because they were clearly at odds with the 
theory. This in turn might have led him to find 
the errors that I did. 


m 


One final note on using equations from large 
macroeconometric models to test hypotheses in 
single equation experiments. As I said earlier, 
such equations are designed to be well behaved 
in full-dynamic simulations within the context of 

the complete model. This means that these equa- 
tions will often be specified differently than if 
they had been derived exactly from first princi- 
ples to test a particular hypothesis. And as any 
model builder knows, the behavior of individual 
equations is often quite different in single equa- 
tion and complete model simulations. Conse- 
quently, care should be exercised in concluding 
that a model says this or that based on an ex- 
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periment which extracts a single equation and 
simulates it alone. Moreover, the consumption ’ 
equations in these models are undoubtedly 
specified differently today than at the time Okun 
wrote his paper, and could very well give differ- 
ent answers. This is yet another reason to start 
from a firm theoretical base when examining 
issues such as the surcharge. 
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Local. vs. National Pollution Control: Note 


By Frepric C. MENZ AND JON R. MILLER* 


In recent issues of this Review, several authors 
have debated the merits of various pricing strat- 
egies for the improvement of environmental 
quality. While much of the exchange was 
merely the result of confusion surrounding the 
notation in Jerome Stein’s comment on the 1971 
Report of the President’s Council of Economic 
Advisors, a fundamental issue still remains. 
Stein argued that in order to achieve economic 
efficiency in pollution abatement, the charge (or 
price) per unit of pollution damage must be the 
same in all localities and, to assure this result, 
pollution control pricing decisions should not be 
the responsibility of local government.” The 
question to be discussed here is not which level 
of government has the better technical expertise 
or information to accurately assess these pollu- 
tion prices, but whether uniform nationwide 
prices for pollution damage are necessary for 
economic efficiency.” 

In reply to criticisms of his argument (partic- 
ularly those of Lerner), Stein suggested that his 
results follow from his assumption that residents 
of one area are concerned with the level of envi- 
ronmental quality in all other areas, whereas 
Lerner’s result (different prices for pollution 
damage among localities) would follow if the 
level of environmental quality in a local area is of 
concern only to the residents of that particular 
area, 

The purpose of our note is to show that Stein’s 
result is based on a rather restrictive specification 


*Assistant professors of economics, Clarkson 
College of Technology. Comments from Sam Peltz- 
man and Robert J. Latham are gratefully acknowledged. 

'See Allen Kneese, Abba Lerner, Sam Peltzman and 
Nicolaus Tideman, and Jerome Stein. 

See Stein (1971, pp. 533 and 535). 

3In commenting on Stein’s argument, Kneese, Lerner, 
and Peltzman and Tideman note that charges which 
reflect local pollution conditions could, in principle, be set 
either nationally or locally. The existence of a national 
price setter does not imply that prices will necessarily be 
uniform across the nation. 
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of the social welfare function that does not allow 
for differences in regional preferences for envi- 
ronmental quality. If such differences exist, na- 
tionwide uniformity of prices for pollution 
damage is unlikely to be efficient, even when 
environmental quality is a ‘‘national public 
good.” 

Assume there are two regions where ¥; repre- 
sents output, X; are the pollution residuals, and 
x; is the pollution damage (x; = H(X;)) in re- 
gion i.f Output is related to pollution damage 
through a general transformation 


(1) Yi = fii) 


where f' (x;) > 0 and f”(x;) < 0. 

If the effects of pollution in a region are con- 
fined within its own borders, then the local 
utility function for the representative individual 
in each region is 


(2) Vi = Vi (Yi, x) = Vi LAG). xi] 


If each of the two regions maximizes the 
utility only of its own inhabitants (i. e., there 
are no utility interdependencies between the 
two regions), the social welfare function may be 
formulated 


(3) W = nV'[ f(x) x] 


+ (1 — n)V? [fe (x2), x2] 


with the weights n and (1 ~ n) assigned accord- 
ing to population. Stein considers this function 
to be implicit in Lerner’s analysis (the super- 
script L refers to Lerner). Welfare maximization 
under these conditions, as noted by Stein, re-’ 
quires that the marginal rate of substitution 
between output and pollution equal the marginal 
rate of transformation in each region separately. 
Consequently, there is no need for the price of 
pollution damage to be equal in the two areas. 
Now suppose that environmental quality is a 


4The basic model is that of Stein (1971). 


174 "THE AMERICAN ECONOMIC REVIEW 


public good that transcends regional boundaries. 
The welfare of individuals in one region is af- 
fected by the level of environmental quality in 
other regions. Stein posits that the utility func- 
tion for a representative individual in region i 
is now 


(4) Vi = VI (Yi, xix) 


To deal with this case, Stein formulates a social 
welfare function with the arguments composed 
of two weighted sums 


(5) WS = W[nY, + (1 — n)Yo.nx, + (1 — n)x2] 
or upon substitution, 


(6) WS = W[nfi(xs) + (1 nfl), 
nxı + (1 or n)x2] 


The prime minister of a hypothetical country 
that is comprised of the two regions maximizes 
aggregate social welfare by setting prices for 
pollution damage such that 


(1) Filer) = fale) = a 


which results in identical prices for pollution 
damage in each region. Stein notes that this 
conclusion is a direct result of environmental 
quality being a national public good." 

The curious aspect of Stein’s analysis is that 
in responding to Lerner’s contention that extra- 
regional environmental quality is not an argu- 
ment in local utility functions, he ignores the 


local utility functions altogether. Stein presents, 


the utility function of an area’s residents as 
equation (4), but this utility function is not in- 
corporated into the social welfare function, 
equation (6). In Stein’s formulation of Lerner’s 
case, equation (3), the utility functions them- 
selves are arguments of the prime minister’s 
welfare function. 

An alternative formulation, and one that 
seems more consistent with Stein’s assumptions 
about the nature of environmental spillovers, 
would introduce interdependencies but allow 
individuals in the two regions to evaluate the 


5Note, however, that the charges for X—the actual ef- 
fluent discharges—-are likely to differ between the regions 
due to different damage functions. 
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spillovers differently. Viewed in this way, 
nationwide price uniformity, on the one hand, 
and local price differentials, on the other, be- 
came polar cases on a continuum based on the 
extent of environmental interdependence be- 
tween the regions.® 

Let the social welfare function be that which 
Stein used for the Lerner case, but now with 
spillovers between the two regions. The social 
welfare function becomes 


(8) W = nV" fi(x), xix] 
+ (1 — n) V [fa (x2), x2,x1] 


To maximize aggregate welfare the prime min- 


ister would choose prices for pollution damage 
such that 











, = Ox, l-n Ox 
fia) = Vy + a aV, 

ðY: ðY, 

av? avi 

: _ _| axe (n) ðxs 

fala) = Ve Ln av? 

oY, aYs 


With this formulation, there is no apparent 
reason why fi(x;) would equal fs(xe), and 
hence, why the price of pollution damage in the 
two regions should be the same. The only dif- 
ference between these optimality conditions 
and those of Lerner’s case is the second term 
in each of the brackets, which results from in- 
cluding the externality argument in each region’s 
utility function.” This additional term repre- 


The analogy of this analysis with the public and private 
goods continuum (with pure public and pure private goods 
as polar cases) should be apparent. For a discussion of the 
public goods case, see E. J. Mishan, pp. 9-14, and James 
Buchanan, pp. 49-76. 

"Note that the size of this difference depends on the 
magnitude of the marginal interregional externality. As the 
av!/dx; approaches zero, the optimal prices for pollution 
damage approach those of Lerner’s example. However, 
convergence of these two cases does not require a complete 
absence of interregional spillovers. For example, the effect 
of region i’s pollution on the residents of region j might 
be represented by a constant function, or one that is rela- 
tively flat over the relevant range. These conditions could 
exist if distance from the polluting region lessens the impact 
of marginal changes in pollution damage, i.e., residents of 
regicn j suffer losses in utility from the presence of pollution 
in region į, but these utility losses are constant over a broad 
range of pollution damage. 
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sents the ratio of the populations (or their 


weights) in the two regions multiplied by the 
marginal rate of substitution of pollution in one 
region for output in the other. So long as the 
interregional spillovers are taken into account, 
pollution damage would be less (as is the usual 
case when negative externalities are inter- 
nalized), but there is no reason for the marginal 
rate of transformation between environmental 
damage and output to be identical in the two 
regions. Whether the pollution damage prices 
emanating from the maximization of this social 
welfare function would result in substantial 
relocation of population and economic activity 


is another question. It would depend on the . 


relationship of the costs of industry relocation, 
population migration, and the magnitude of the 
differentials in pollution prices. This is a ques- 
tion of dynamics and the stability of the equi- 
librium, and is beyond the scope of this analysis. 
Note, however, that nationwide uniformity of 
prices for pollution damage, and the associated 
differentials in effluent or residuals charges, 
could still call forth movement of firms from 
areas where effluent charges are high to areas 
where they are low. No a priori judgment can 
be made regarding the ability to sustain the dif- 
ferent equilibria. Resolution of these dynamic 
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questions will require the formulation of models 
more elaborate than those employed by the con- 
tributors to this debate. All that has been shown 
here is that at any point in time the existence 
of environmental spillovers from one locality to 
another is not a sufficient condition for nation- 
wide uniformity of pollution damage prices. 
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Environment—Externalizing the Internalities? 


By ABBA P. LERNER * 


The debate on pollution charges between 
Jerome Stein and myself (1971, 1974) involved 
a minor and major issue. The minor issue was 
concerned with the distinction between pollution 
and pollution damage. The major issue was 
whether the charge per unit of pollution damage 
should be set separately for each locality where 
it is perpetrated (my position) or should be uni- 
form throughout the economy (Stein’s position). 

In his last contribution (1974), Stein claims 
that ‘‘the main difference between us stems from 
[differences in] our implicit social welfare 
functions” (p. 718). He agrees that I would be 
right if ‘‘it is only. the local population that feels 
the damage” (p. 720), but explains that his 
statement that ‘‘the environment belongs to the 
United States as a whole’’ was intended to mean 
that ‘‘. . residents of other areas and future gen- 
erations have an interest in the environment of 
the ith [i.e., the local] region . . . . This is the 
crux of the difference between us’’ (pp. 720- 
21). On the minor issue he repeats the agreed 
proposition that the charge should be based on 
“‘pollution damage’’ and not on ‘‘pollution or 
emission.” He concludes with the ‘‘hope that 
the implicit assumption, ambiguities and differ- 
ences between Lerner and myself have been 

-clarified’’ (p. 723). 

Fortunately this did not resolve our differ- 
ences. I say fortunately, not unfortunately, be- 
cause Stein’s clarification has made me aware 
of a much more fundamental basis for our dis- 
agreement. What Stein calls ‘‘the main differ- 
ence’’ turns out to be much less important than 
the minor issue. Both hold to the principle that 
the charge should take into account the damage 
to everybody affected by an externality, whether 
he lives in one region or another. If Stein’s state- 
ment that ‘‘the environment belongs to the 


*Queens College and the Graduate Center, City Univer- 

sity of New York; and Florida State University. I am in debt 

- for useful criticisms by my colleagues Michael Dohan and 
Donald Gordon. 
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United States as a whole” means that everybody 
(at least in the United States) is in fact damaged 
by every externality, it is an empirical assertion. 
If this is the case the charge should indeed be 
equal to the total national (or universal) damage, 
i.e., including the damage external to the local- 
ity. But to sanctify such an empirical fact as 
implicit in the social welfare function turns it 
into a dangerous dogma. 

Since there is agreement on the principle, the 
remaining difference would seem to be only 
about administration—about whether the 
highest authority should figure out the actual 
charge itself or whether it should allow the 
charge to be set locally, only making sure that 
damages external to the locality are also properly 
taken into account. This decision would have ta 
be based on judgements of the relative adminis- 
trative capabilities and difficulties and the rela- 
tive efficiency and honesty of local and central ` 
governments, and on whether the different 
regions can charge each other for pollution spill- 
overs. F 

There remains the puzzle that in different 
regions the same pollution damage, as defined 
by Stein, causes different degrees of loss of 
utility and should therefore be discouraged in 
different degrees by differing charges. Yet Stein 
proves that the overall efficiency principle of 
proportionality of price to marginal cost requires 
the charge for the same pollution damage to be 
the same throughout the economy. 

The solution to this puzzle—the true crux of 
the difference between us—lies in our defini- 
tions of ‘‘pollution damage.” I take pollution 
damage to mean utility losses for which those 
who suffer them are not paid or compensated 
(which is what makes them externalities). The 
appropriate charge is the amount of money that 
would just compensate the victims for the utility 
losses (disregarding any social damage or bene- 
fit from the redistribution of income or wealth). 
Stein tells us that his pollution damage ‘‘is not 
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measured in terms of utility but in the environ- 
mental argument of the utility function . . . The 
argument in the utility function is the purity of 
the water (x), not the quantity of chemical 
dumped (X) . . . The ‘loss of a unit of the envi- 
ronment’ is precisely what I meant by a unit of 
x” (p. 719). Stein calls for a uniform national 
charge, not indeed per unit of pollution emission 
but per unit increase in the impurity of water. 
Stein’s ‘‘pollution damage’’ is thus a physical 
change—a physical argument in the utility 
function. 

This gives rise to many bothersome questions. 
What is the same increase in impurity at different 
levels of previous impurity? Does the volume of 
water affected come into the picture? What about 
different degrees of impurity at the beach, or at 
the pier end, or in midstream? On the surface? At 
various depths? etc., etc. 

All these annoying questions can be dismissed 
if there is only one source of pollution and only 
one place where the increase in impurity of the 
water (or any other external effect of any perpe- 
tration of pollution) impinges on the public 
welfare. This happens to be the case in Stein's 
mathematical treatment of the problem in terms 
of a universe of two regions, both affected by 
one pollution with only one pollution damage in 
only one of the regions. But in this case there is 
no meaning to the proportionality of price to 
marginal cost. Only when we have more than 
one source producing ‘‘the same pollution dam- 
age’’ (the loss of an equal number of ‘‘units of 
environment’’) in more than one place, is there 
any meaning to equality of charge. But then the 
nasty questions reappear and there is no reason 
for assuming that the different physical units of 
pollution damage are equally objectionable and 
should therefore be equally discouraged by equal 
charges. 

The economic efficiency principle of propor- 
tionality of price to marginal cost (which in- 
spires Stein’s paper) derives from the mere 


. general principle of equality of marginal social 


benefit to social marginal cost (the alternative 
marginal social benefit foregone)—all in terms 
of utility. Equality of price or charge is appro- 
priate for different units of the same input (or 
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output). 

This is also what would automatically come 
about in a perfectly competitive market if the 
units are perfect substitutes for each other and 
can be transported costlessly from place to place 
(or, alternatively, if all complimentary and sub- 
stitute commodities, as well as the consumer 
beneficiaries or victims, can costlessly be 
moved). 

Any inequality of charge would then indicate 
a failure to maximize the excess of output over 
input by failing to move outputs from where 
they are cheaper to where they are dearer until 
their prices and marginal utilities are equal 
everywhere. But if the different physical units of 
environment lost—the arguments in the utility 
function—are not equally obnoxious every- 
where and so are not perfect substitutes, the 
argument does not hold. The different physical 
units of environment cannot be treated as units 
of the same commodity.1 Each separate act of 
pollution must be judged and charged according 
to the damage to the utilities of the people af- 
fected. No physical measure can be a substitute 
for this. The shift from emission (X) to units of 
environment lost (x) still leaves us with a phys- 
ical item and can therefore bring us no nearer toa 
solution.” : 


1I cannot resist quoting my 1934 article ‘‘The Concept of 
Monopoly and the Measurement of Monopoly Power’’: 

‘*. . . objects having the same physical characteristics are 
not the same goods if they are at different places . . . In 
calling the same thing at different places different com- 
modities we have rejected the criterion of physical similar- 
ity as a basis for . . . classification of commodities . . . 
physical qualities, spacial and temporal position, are irrel- 
evant now that we have the ultimate criterion of substitut- 
ability at the margin . . . It would perhaps be best to. . . 
break with the traditional usage by speaking of ‘‘units of 
accommodation’’ instead of units of commodities.” [p. 217] 

?The (average) increase in impurity (x) multiplied by the 
volume of water affected is equal to the volume of emission 
(X). This may help to explain my failure to recognize that by 
“pollution damage”’ or x Stein did not mean the utility loss. 
He did not mean the unit of pollution emission measured as it 
leaves the polluter’s premises, but it was still a physical item 
measured somewhere along the way from these premises to 
the disutilities that constitute the externality. My inability to 
envisage any such physical measure as economically rele- 
vant led me to assume, wrongly, that he was occasionally 
slipping from my pollution damage (utility loss) all the way 
back to pollution emission (his X). His slip was only as far as 
the secondary physical measure (his x). 
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The trouble is the same as that of the socialist 
planners who tried to outflank the market by 
providing physical definitions of products in 
their instructions to the plant managers. The 
plant managers, trying to reach and exceed their 
quotas in the plan, continually outwitted the 
socialist planners until these abandoned their 
‘‘materialism’’ and required sales instead of 
physical output in quotas. This enabled the con- 
sumer to show whether the product was right or 
not by his decision to buy or not to buy. The 
shift was from objectively defined ‘‘arguments 
in the welfare function’’ to the subjective prefer- 
ences of the consumer—his utility or disutility 
as expressed on the market. . 

This reform could not be effectively intro- 
duced as long as scarcity was so extreme that 
everything could be sold. The planners could 
then exercise complete sovereignty in deciding 
what should be produced and what the prices 
should be. A similar suppression of consumer 
sovereignty is latent in the mystical declaration 
that ‘‘the environment belongs to the United 
States as a whole.” Stein’s “prime minister” 
would have to define the objective, physical 
units of environment to be given uniform prices 
no matter how un-uniform their marginal utili- 
ties in different places. An activity of mine that 
affects my neighbor, while external to myself, 
may be internal to my street, but as an externality 
declared to affect the environment which be- 
longs to the United States as a whole it would 
have to have its price fixed by the prime minister. 

On this line of thought there is no reason why 
the environment as a whole (which belongs to 
the people as a whole) should be protected only 
in the case of public goods or what economists 
have called externalities. Even an activity that 
affects none but the person or persons under- 
taking it can be declared to affect the environ- 
ment as a whole and taxed, or even prohibited. 
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What we could get is not an increase in con- 
sumer sovereignty by internalization of external- ~ 
ities but the diminution of consumer sover- 
eignty, of privacy, and of freedom by the exter- 
nalization of internalities. 

I do not believe for a moment that Stein has 
any such malicious intentions. 1 do, however, 
see here an example of the dangers of letting the 
mathematics run away with the economics. | 
conjecture that if he had had to keep on repeating 
the clumsy ‘“‘loss of a unit of environment’’ in- 
stead of the elegant x; he would not have slipped. 
The danger is that instead of mathematical 
economics, which after all should still be a 
branch of economics, we can then get eco- 
mathematics—a branch of pure mathematics 
that finds its axioms in some propositions in 
economics (or perhaps in ecology). 
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Market Structure and Product Varieties 


By LAwReENCcE J. WHITE* 


The problem of relating the amount of product 
variety! to market structure is an interesting one, 
on both theoretical and policy grounds. Under 
constant returns to scale, it is easy to demon- 
strate that a competitive industry will offer the 
optimal range of product varieties. Since there 


are no cost penalties for small scale production, 


competitive producers will satisfy every taste, as 
long as effective demands can cover unit costs. 

An important question is whether a profit- 
maximizing monopolist, also operating under 
constant costs, will also offer this same optimal 
range of variety. In a recent article, Kelvin Lan- 
caster has argued that a monopolist will offer this 
optimal range of varieties and, hence, that mar- 
ket structure does not matter in this respect. Lan- 
caster’s argument reinforces a similar result 
demonstrated earlier by Peter Swan. 

This paper will argue that the Lancaster-Swan 
result is generally incorrect and holds true only 
when a monopolist can practice price discrimi- 
nation and effectively force the buyers of some 
varieties of goods to pay higher prices than other 
buyers of those same varieties. If the monopolist 
cannot so discriminate, he will not in general 
offer an optimal range of varieties but instead 
will offer nonoptimal varieties to some con- 
sumers or may even refuse to provide any satis- 
factory varieties to these consumers.” 


*Associate professor, Graduate School of Business 
Administration, New York University. I would like to-thank 
Michael Rothschild and Richard W. Parks for helpful com- 
ments on an earlier draft. 

'There is a minor terminological problem that should 
be clarified. By a particular variety of a good, we mean 
what might also be called a quality level. The latter, though, 
sometimes conveys a sense of higher and lower quality, 
whereas variety can also encompass red shirts as against 
blue shirts. : 

2Similar results, to a greater or lesser extent, can be found 
in the models developed by Richard Parks, by William James 
Adams and Janet Yellen, and by Michael Mussa and Sherwin 
Rosen. The Parks result, though, is limited to a durability 
context, and the Adams-Yellin and Mussa-Rosen models are 
restricted to the cases in which individuals buy only single 
units of goods. - 
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I. The Model 


The Lancaster argument is deceptively sim- 
ple. He argues (Theorem 4, p. 580) that the 
monopolist is trying to extract the most revenue 
that he can out of a consumer and hence will 
want to provide that consumer with the particular 
variety of product that provides the consumer 
with the most satisfaction. This provides the 
maximum potential consumer surplus for the 
monopolist to try to capture. It would be foolish 
for the monopolist not to provide a particular 
variety that a consumer wanted. This should be 
true in his dealings with each consumer, and 
each will get the particular variety that he de- 
sires. Hence, the optimal range of varieties will 
be cffered.® 

This argument ignores the possibility that the 
offering of a particular variety to a particular 
consumer at a price that maximizes profits from 
that consumer may allow a different consumer, 
who is consuming a different variety and is pro- 
viding higher profits to the monopolist, to switch 
to the first variety with a lower overall profit re- 
sult for the monopolist. If the monopolist cannot 


price discriminate so as to prevent this from hap- 


pening, he will offer the first customer a non- 
optimal variety that is also less satisfactory to the 
second customer (and hence less likely to induce 
a ccnsumption switch) or, at the limit, he may 
refuse to offer the first customer any satisfactory 
variety at all. 

To demonstrate this result, we can use the 
same model developed by Lancaster. In Figure 
1, the two axes represent the two quality attri- 
butes Z, and Z, that define a particular good. The 
ratio r = Z»/Z, defines the particular varieties of 
the good. The good, then, can vary in variety 
from having all Z, and no Z; to having no Zz and 


3§wan’s result, expressed in terms of determining when 
a monopolist and a competitive industry will offer a new 
product, seems to rest heavily on the specific demand formu- 
lation that he used. 
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FIGURE | 


all Z,, with all combinations in between. Move- 
ment outward from the origin along any ray, 
such as r; Or rg, implies increased amounts of the 
good of the same particular variety. 

We can construct a product differentiation 
curve (PDC), which shows the absolute 
amounts of the two attributes that can be pro- 
duced from a given amount of resources devoted 
to the production of the good at the different 
quality levels. We have drawn one such curve 
JK, which can be defined as the amount of the 


two attributes that will be produced from a unit’ 


amount of resources. Since all points along JK 
represent the same amount of resources, they 
also represent equal costs and, under competi- 
tion, all of the combinations of attributes along 
JK will sell for the same price. Larger amounts 
of inputs are represented by other curves, such as 
LM. By assumption, the PDC are homothetic 
expansions and exhibit constant returns to: scale 


in the production of more goods from more re- 


sources. As drawn, the curves are concave to the 
origin, implying diminishing returns to the 
specialization of production on one attribute or 
the other. For geometric purposes, let us define 
the units of the attributes so that the product 
differentiation curves form perfect quarter 
circles. 4 


‘This allows us to make direct comparisons of distances 
along any ray from the origin, since, under competition, all 
the combinations at any distance will yield the same revenue. 
The general result, though, holds true for any linear or 

‘concave PDC. 
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We can think of a consumer as having an 
indifference map defined over the two attributes ~ 
of the good.® For the present purposes of geom- 
etry, we will assume that the consumer spends 
all of his income on the single good, and his 
problem is to choose the optimal quality level 
among the two attributes.® This is similar to the 
usual consumer choice problem, except attri- 
butes have replaced separate goods in the indif- 
ference function. Two different consumers’ 
indifference maps, U, and U,, are represented 
in Figure 1. 


Suppose that both consumers have the same 
income. Then, if a competitive industry is pro- 
viding the goods to be purchased, this budget 
constraint can be represented by a PDC such as 
LM, since all points along LM represent equal 
cost combinations and hence equal revenue 
combinations. Consumer A, then, will choose 
the particular. variety rg and consume OC 
amount of goods and the appropriate amounts of 
the two attributes, while consumer B will choose 
the particular variety rp. The competitive indus- 
try will, of course, provide both varieties in the 
market. . 

Now, suppose that a monopolist gains a fran- 
chise to be the exclusive producer of the good for 
all varieties between rı and rg. Competitive 
firms can still produce all varieties to the left of 
rı and to the right of ra. In considering the 
quality to offer to consumer A and the price to 
charge, the monopolist is constrained by the 
presence of the competitive firms offering po- 
tential substitutes beyond rı and r. Accord- 
ingly, the best that the monopolist can do is to 
try to extract the full income from consumer 
A but provide him with only OE amount of 
goods. This would reduce consumer A’s utility 
to UZ; any further reduction of utility would 
cause consumer A to switch to purchasing a 


5Like Lancaster, we assume that the good represents a 
noncombinable consumpiion technology, in which only 
one variety can be consumed at a time and attributes can be 
obtained only in those proportions represented by an avail- 
able good; i.e., one cannot average over two varieties. See 
Lancaster, p. 572. ` 

6One can easily construct mathematical examples that 
introduce a third dimension, all other goods and services, 
with the same results as those shown in the two-dimen- 
sional diagram. 
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4, particular variety just to the right of re from a 


competitive firm. To achieve this, the monop- 
olist charges a monopoly price that is OC/OE 
times the competitive price. His monopoly 
profits can be represented as distance CE. If 
consumer A’s indifference map is homothetic, 
the same particular variety will be provided; if 
not, the particular variety will change but will 
still be optimal from consumer A’s viewpoint, 
given the presence of the monopolist. 

Similarly, the best that the monopolist can do 
with respect to consumer B is to charge a price 
that is OF/OG times the competitive price and 
provide him with OG amount of goods of vari- 
ety rp. Any higher price would cause consumer 
B to switch his purchases to the competitive 
firms beyond ra. His monopoly profits are FG. 
Note that the monopoly price to B is lower than 
the monopoly price to A; OC/IOE > OF/OG." 
This is exactly what we would expect. Consumer 
B’s tastes are closer to being optimally satisfied 
by the competitive firms on the fringe beyond 
Ta, and hence the monopolist is more constrained 
in what he can charge B. 

But, if the monopolist actually does charge a 
price of OF/OG for quality r,, then consumer A 
will find it worthwhile also to consume variety 
rp, Since he can then consume OG amount of 
goods which will yield him a higher level of 
satisfaction (U4) than the OE amount of variety 
rq. The only way for the monopolist to prevent 


this is to charge A a price higher than OF/OH ° 


(> OF/OG) for variety r,, which causes A to 
switch back to ra. If the monopolist persists in 
charging OF /OG for ry, then the best he can do 
is to drop the price of r, to OC/OD (< OC/OE), 
which again causes A to switch back to ra. Prof- 
its CD will always be greater than FG. 

If the monopolist can practice price discrimi- 
nation in selling rp, charging a price of OF/OG 
to B and charging a price greater than OF/OH to 
A, then he will definitely offer both varieties in 
the market. But if he cannot discriminate, he will 
offer B an inferior variety—a variety that lies 
between rp and r2. At the limit, he may not offer 


“Again, since the PDC curve is a quarter circle, these 
distances are comparable. 
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B any satisfactory variety at all (and B will 
simply purchase from the competitive fringe 
beyond r2). As the monopolist offers a progres- 
sively inferior variety to B, his profits from B 
decline but his profits from A increase. ° It is easy 
to show that the maximum profits for the monop- 
olist must imply an inferior variety (or none at 
all) to B.1° 

The degree to which the profit-maximizing 
variety to B falls below the optimal level will 
depend solely on the shapes of the indifference 
curves for A and B and of the PDC. Or, if we go 
beyond the present geometry, it will depend on 
the technology of producing the varieties and on 
the numbers of the various consumers, their 
incomes, and their tastes relative to each others’ 
tastes and relative to the particular varieties 
offered by the fringe of competitive firms. If 
most consumers are like consumer A and/or the 
consumer A individuals have higher incomes, 
the monopolist will find it increasingly worth- 
while to provide B with an inferior variety or 
to ignore B entirely. A competitive industry 
would, of course, cater optimally to B’s de- 
mands as well as to A’s demands, regardless of 
numbers or incomes. 

The only exception to this result occurs when 
B’s tastes are so far away from A’s that the 
provision of the optimal variety to B would not 
induce A to switch his purchases. This would 
occur, for example, if B’s indifference curve 


80r he can offer to sell r, at a price above OF /OH, which 
is equivalent to not offering it, since neither A nor B will buy 
it at that price. 

5As the variety ray offered to B rotates from r, toward 
r2 (bolding B’s indifference map constant), distance FG 
(the profits from B) must diminish. But the consumption of 
OG amount of goods of this inferior variety becomes less 
satisfactory to A (i.e., U% decreases) and hence the 
monopolist can charge a higher price for ra without inducing 
A to switch (i.e., distance CD increases). 

This is proved as follows: Let variety r¥ be the 
ratio of Z2/Z, actually offered to consumer B. From fn. 9 
it is clear that the profits from B, II; , are a function of rý 
and zhat the profits from A, Tla, are also a function of rž. 
Overall profits, then are I(r) = TL, (rž) + Ha (rž). From 
fn. 9, dIla/dr¥ < 0 for all relevant ranges of r. Also, 
dII vides <0 for rë > rs, dIl,/drë = 0 for rž = ra, and 
dlls/drý > 0 for rë < ra. Hence, at rë = ry, all /dry <0; 
i.e., at that point overall profits are not at a maximum, and 
the profit- -maximization point must be at some point r¥< rp. 
If that point is also r* < r2, then customer B will simply be 
ignored by the monopolist. 
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U, were tangent to LM between S and T. 


II. Conclusion 

In general, then, market structure is likely to 
matter with respect to the range of product vari- 
eties. A monopolist may well find it in his inter- 
ests to provide a nonoptimal product variety in 
response to minority tastes, or.he may find it 
worthwhile to ignore these tastes entirely. A 
competitive industry, by contrast, would pro- 
vide the optimal varieties. Only the ability to 
price discriminate would guarantee that the 
monopolist will provide the optimal range of 
varieties, and price discrimination may be diffi- 
cult in practice. 

One consequence of this result is that the 
welfare effects of monopoly may be underesti- 
mated by the usual method of measuring dead- 
weight loss triangles for existing products. The 
presence of nonoptimal products or the absence 
of products from the marketplace, because of 
monopoly power exercised in the manner de- 
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scribed above, may also yield a significant _ 
welfare loss that will simply not be measured in 
deadweight loss inferences from excess profit 
estimations. 
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Import Demand and Export Supply: 
An Aggregation Theorem 


By RONALD W. JONES AND EITAN BERGLAS* 


In basic trade theory the classical budget 
constraint links the value of a country’s imports 
to the exports given up in exchange. If import 
demand is inelastic, a lower volume of exports is 
given up when import prices fall. Phrased differ- 
ently, the lower volume of exports corresponds 
to a higher relative export price. It is as if the 
supply curve of exports is backward bending. 

Whereas numerous examples have been given 
of commodities the import demand for which 
may be inelastic, it seems much harder to cite 
examples of commodities for which higher 
prices would fail to elicit greater exports. The 
standard textbook example involves the labor- 
leisure choice: A higher wage rate raises work- 
ers’ real income and the demand for all (normal) 
commodities, such as leisure. If substitution 
effects are weak compared to the income effect 
of the wage rise, less labor would be supplied 
(exported) to the market. One reason it becomes 
harder to expect this result for produced com- 
modities is that there is usually a substitution 
effect in production—a higher price encourag- 
ing greater output. A backward-bending offer or 
supply curve would entail that both this pro- 
duction effect and the substitution effect in con- 
sumption be slight compared with the effect of 
an export price increase in raising the real in- 
come of exporters and thus encouraging their 
own demand for the items they sell. 

The purpose of this article is to resolve this 
difficulty by proving that even if the net supply 
curve for every commodity exported is posi- 
tively sloped (in the sense that a higher price for 
any would elicit greater export of that item), a 
raise in all export prices could easily reduce the 
quantities exported. Furthermore, this system- 

*Professor, department of economics, University of 
Rochester, and professor, department of economics, 


Tel-Aviv University and University of Rochester, 
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atic bias in aggregating exports does not apply to 
imports. As will be shown, this asymmetry in 
aggregation is attributable to the asymmetric 
impact of the income effect of price changes: net 
buyers are better off and sellers worse off when 
price falls. 





Exports ——> 


FIGURE | 


Figure 1 illustrates a country’s offer curve as 
typically drawn. Import demand is elastic in 
range OA but, for lower import prices, becomes 
inelastic. For example, if line 1 shows initial 
terms of trade, a fall in relative import prices (or 
rise in the relative price of exports) would lower 
the quantity of exports since import demand is 
inelastic. Let e denote the community’s aggre- 
gate elasticity of demand for imports, defined as 
minus the relative change in import volume 
when the relative price of all commodities being 
imported rises by I percent, with all export 
prices constant.’ Similarly, let y denote the 
economy’s aggregate elasticity of supply of 
exports, defined as the percentage increase in 
aggregate export volume when the price of each 


‘For the present ignore any nontraded commodities. 
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export commodity rises by I percent, with all 
import prices constant. The link-between e and 
y must be given by (1) if imports are always 
paid for by exports, as assumed in Figure 1. 


D e-l=y 


Of course, in any relevant setting the import 
and export volumes shown by the offer curve are 

- each composites of many traded items. Strictly 
speaking the rules of composites require all 
relative prices for commodities in a composite 
to remain constant. This we adhere to in Figure 
1’s offer curve. Equation (1) suggests that if 
imports are, on the aggregate, inelastic, the 
elasticity of export supply y must be negative. 

. But what examples of negative export response 
to price can be provided? If it is difficult to cite 
examples, does (1) suggest as well that inelastic- 
ity of import demand would be rare? The aggre- 
gation theorem to be proved is that y may be 
negative even though no individual export 
would fall in.volume if that export price rises. 


That is, inelasticity in import demand and, by « 


(1), a consequent fall in aggregate export volume 
as the terms of trade improve, is consistent with 
the absence of any commodity exhibiting a 
backward-bending supply response to a rise in its 
own price. ; 

Aggregate import demand (e) and export 
supply (y) elasticities have already been defined. 
Now consider comparable expressions item by 
item. With a “over a variable expressing relative 
changes (x is dx/x), let 


(2) aml 
Pi 

where M, is defined as the quantity of imports of 

commodity i and the price of i, pi, is the only 

price assumed to change. Similarly, let X; denote 

the export level of commodity j, and p; its price. 

Then 


3B). y= 


a 


again assuming that only p; changes. 
The obvious task is to relate aggregate elas- 
ticities (e and y) to elasticities for individual 
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commodities (e; and y;). But note that the setting 
is different: € expresses the aggregate response ` 
of import volume when ali import prices rise, 
while €; captures the effect only of a rise in one 
import price. A similar remark can be made 
about y. To bridge the gap we introduce ex- 
pressions é; and ¥; to designate the effect on any 
one item imported or exported when it is as- 
sumed that all import (or export) prices rise in 
the same proportion. 

There is a simple relationship between aggre- 
gate e and the €,;. Suppose for convenience all 
prices.are initially units so that M = 2M;. Since ` 
the assumption about prices is the same in the 
definition of e and &;, 


(4) c= y He 


That is, € is a weighted average of all individual 
é;. In a similar fashion it is clear that: 


_~v {iz 
(5) Yr Ly vi 


It is customary to note that each elasticity of 
import demand (or export supply) can be de- 
composed into the three reactions to a price 
change: a substitution effect in consumption; a 
substitution effect in production; and an income 
effect due to the price change. 

Define the following substitution terms: 


Il 


© Ep = Bt 
Pr 
where D; is the total demand for commodity i, 
Pr is the only price to change, and real incomes 
are held constant. Each own elasticity, Ei, must 
be negative. Furthermore, homogeneity requires 
that È, Ef equal zero, letting k run over all com- 
modities. If commodities are substitutes, EF will 
be positive for k # i. In production let 


(7) i e 


where the volume of production of commodity j 
is x; and px is the only price to change. Own 
production terms, e}, must all be positive while 
cross production terms can have either sign, but 


r 


VOL. 67 NO. 2 


will be negative in the case of substitutes. In any 
event, homogeneity requires Xy, e¥ to be zero, 
summing over all commodities. 

Now consider the decomposition of e;. The 
volume of imports M; is the difference between 
demand D,, and production x;. Therefore 


(8) e= ot A ag tt At 


where p; is the only price to change; D; can be 
expressed as a function of all prices and real in- 
come. If only the ith price changes, 
A in , 1 OD, 

(9) D; = Ei pi + D; dy dy 

where dy is the change in real income, measured 
in units, say, of some exportable (p,). As p; 
rises, real income is reduced by the terms of 


trade effect. That is, 
(10) dy = — PMP: 
Paz 


The marginal propensity to import (or con- 
sume) commodity i, m, is defined as (p:/p,) 
(8D,/dy). Therefore 


A Mı 
D; = fz; kac D, mi he Pi 
The production of commodity i, x;, depends on 


all prices, so that with only p; changing, 
(12) 


(11) 


Xi = ei Pi 
Putting these together, 
(13) a= aC Ei) + 9p et + m: 


A similar procedure can be used to decom- 
pose the elasticity of export supply to yield 


Y= 7e E) + e- 


The obvious difference, in ee with &;, 
is that in export supply the income effect runs 
counter to the substitution effects. As export 
price rises, more is produced, less is demanded 
for any given level of real income, but real 
income rises, and part of this, m;, spills over 
into increased home demand for the exported 


(14) 
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commodity. A strong enough income effect 
yields a backward-bending export response to 
a price rise. 

Suppose we now consider how the response 
of imports or exports of a particular item varies 
when all prices in that category (i.e., all import 
prices or all export prices) change in the same 
proportion. On the import side €; is given by 
expression (8), reinterpreted so that p; has the 
same value for all import commodities i. The 
breakdown of D; is now shown in (15): 


(15) Dp=Eipit DS Ef Pr- 
kfi 
keM 


Mogis 
Di iPi 


where py = p; for all k in the class of imports. 
With all import prices rising in the same pro- 


portion (f,), 
(16) dy = -PH f 
y p P 


Note that the income effect is much more power- 
ful than shown by (10) for the case in which 
only one import price rises. The leverage on real 
income is given by aggregate imports M. The 
production response is shown by (17): 
(17) Si; = eifi + 5 e Pk 

ew 
Expression (18) for €; puts these together: 
(18) & = 


me Byes y Bate 


The task of comparing é; with e; is made more 
simple by rewriting (18) as: 


D k ; 
(19) & = €; — EPEE i 


ki Mi kAt 
keM eM 
+ (M — M;) 


Two types of corrections must be made to €; to 
convert it into €;: (i) é,; will tend to be smaller 
than €; to the extent that rises in prices of all im- 
ports other than į will divert demand back to i 
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and production away from i. This is the expres- 
sion in brackets, which we assume positive 
(commodity i is assumed to be a substitute for 
the group of all other importables). (it) é; will 
tend to be larger than e; to the extent that it 
incorporates a larger income effect. The 
[(M — M;)/M,]m, term reveals that with real 
income being reduced much more than if only 
one p; rises, the effect on imports of good i (as 
captured by é;) is more drastic. These two types 
of corrections run counter to each other. With 
no further information as to how they can be 
compared, it is hard to tell if é; is larger or 
smaller than e;. Therefore the aggregate elastic- 
ity of demand fer imports, as shown in (4), may 
be larger or smaller than the average of all in- 
dividual import demand elasticities, = (M;/M) 
€. 

A similar procedure holds, up to a point, on 
the export side. Suppose all export prices rise 
by the same percentage, with all import prices 
constant. The impact on the export supply of 
commodity j is, by definition, given by y,. With 
the same decomposition as employed for im- 
ports, y; is related to y; by (20): 


l D; ; , 
(20) hn- [2S LSS ai 


i kj Í ksi 

kex kex 
QX) p, 
X; J 


Each ÿ; is related to y;, but again with two types 
of correction. First, the fact that all export prices 
rise instead of just p; serves in general to mitigate 
the substitution effects in consumption and pro- 
duction of the rise in the j price. That is, if all 
export prices rise, the cut in demand for j as of 
constant real income and the expansion in 
production of j will both be less pronounced 
than if j rose in price alone. But the income 
effect must be considered as well. This income 
effect on the export side serves to raise local 
demand for exportables and thus even further 
reduce export supply. That is, both types of 
correction serve to lower ¥; unambiguously 
below the y; value. Since the aggregate elastic- 
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ity of export supply y is a weighted average of 
the ¥,, it systematically has a lower value than 
the typical export supply elasticity. Indeed, even 
if all y; are positive——not a single export good 
has a backward-bending supply curve—the 
aggregate y could be negative. Inelasticity in 
import demand could be prevalent (so that € 
could be less than unity), implying as well that 
y must be negative. But this does not necessarilv 
mean that any underlying y; export supply 
elasticity need be negative. 

The asymmetry of the aggregation bias be- 
tween imports and exports rests entirely upon the 
income effect. Compare (19) and (20). In both 
cases the adjustment in substitution effects te 
account for the rise in prices of other com- 
modities (in the import or export group) serves 
to lower the value of €; (or y;) compared with 
the own effects, e; (or y;). But with all prices 
changing in a group instead of just one, the 
income effect is more powerful. On the import 
side the reduction in real income serves to raise 
the value of €; compared with e; since import 
demand is reduced more by a larger fall in real 
income. On the export side the supply to 
foreigners tends to be cut more the greater the 
rise in real incomes, On the import side substi- 
tut.on and income effect adjustments run counter 
to each other; on the export side they reenforce 
a value of overall y that is lower than the aver- 
age of the individual y;. 

The entire discussion presupposes that all 
commodities are traded. For individual com- 
modities it was possible to ask either (i) how net 
demand or supply responds if one price changes, 
all other prices remaining constant, or (ii) how 
net demand or supply responds if all prices in 
that category (either importables or exportables) 
change by the same relative amount, with all 
prices in the remaining category constant. For 
the aggregate shown by the offer curves, all 
prices in each category are assumed either to 
remain constant or change in the same propor- 
tion. Questions such as these, which treat all 
prices as exogenous, are less relevant in a world 
in which some commodities are not traded, and 
in which prices are endogenously linked to dis- 


A 
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turbances created by any exogenous change in 
the prices of traded goods. For example, suppose 
all import prices are constant, all export prices 
rise, and the prices of nontraded goods adjust as 
required to clear their markets. It is still legiti- 
mate to construct offer curves, but what inter- 
pretation can be placed on the elasticity of such 
curves? The breakdown of the e or y given 
earlier does not suffice to capture the feedback 


` effect on exports and imports of endogenous 


changes in the prices of nontradeables. 
Without plunging into further formal analysis 
it is still possible to suggest how crucial is the 


role of income effects in showing how export ` 


supply could be backward bending. But these 
income effects could be indirect. Ignore aggre- 
gation problems by supposing only one export- 
able and one importable. If the price of ex- 
ports rises, the quantity of exports could fall 
if the income effect is strong enough to en- 
courage sufficiently greater local demand for 
the exportable. Equation (14) sets out the 
condition. But suppose such direct income 
effects are ruled out; assume none of the export- 


‘able is consumed at home. Does this imply that 


export supply must rise as export price rises? 
No, because the price of nontradeables could 
rise sufficiently to draw resources away from 
production of exportables (and therefore lower 
exports). 

A simple model to illustrate this was pro- 
vided by one of the authors of this paper. No im- 
portables are produced at home and no export- 
ables are consumed locally. A rise in export 
price raises real income, tending to raise the 
price of nontradeables. If this income effect is 
strong enough, the price of nontradeables could 
rise even more, relatively, than the export price 
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rise. In such a case the production of export- 
ables falls, The offer curve would show in- 
elasticity of demand for imports and falling 
export supply (with a rise in export price) be- 
cause of the way income effects have worked 
indirectly (through the rise in the price of 
nontradeables). 

One final question can be raised in the con- 
text of a model with many exportables and im- 
portables. Ignore the presence of nontraded 
commodities. How does the rise in one import 
price affect the volume of other imports? Or 
how does an improvement in one export price 
affect other export activities? There is an 
asymmetry in the answer—the same kind of 
asymmetry underlying the aggregation theorem. 
If import price i goes up, it is not clear (even in 
the case of substitutes) how other importables 
are affected. To some extent resources desert 
these other sectors and the substitution effect 
in consumption would tend to raise demand. 
These effects tending to stimulate other imports 
are countered by the adverse income effect. 

The case of exports is different. A rise in any 
single export price unambiguously (in the case 
of substitutes) tends to reduce exports from all 
other sectors. Local demand for other export- 
ables is stimulated and production curtailed as 
resources are drawn away. This is the same 
kind of effect that helped explain how the aggre- 
gate export supply elasticity y could be negative 
even if all individual y; were positive. 
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A Note on the Arrow-Lind Theorem 


‘By L. P. FoLpes AND R. REES* 


Kenneth Arrow and Robert Lind have recently 
proved a theorem on risky public projects, stat- 
ing that under certain conditions the social cost 
of the risk tends to zero as the population tends 
to infinity, so that projects can be evaluated on 
the basis of expected net benefit alone. The pres- 
ent note gives an alternative formulation and a 
short new proof of the theorem, and uses these 
to examine the role of certain assumptions con- 
cerning the operation of the public sector which 
in the original were left implicit or received 
inadequate attention. Some general critical 
comments on the applicability of the theorem 
are also offered. 

The conditions stated by Arrow and Lind as 
sufficient for the validity of their result include 
the following: (i) the government initially ap- 
propriates all benefits and pays all costs, dis- 
tributing the net returns subsequently ‘‘through 
` changes in the level of taxes” (p. 371); (ii) the 
net returns are statistically independent of each 
person’s disposable income in the absence of 
the project; and (iii) each person’s share of the 
net returns tends to zero as the number n of 
persons tends to infinity. The result is proved 
formally only for the case where ‘‘all taxpayers 
[are] identical in that they [have] the same 
utility function, their incomes [are] represented 
by identically distributed variables, and they 


[are] subject to the same tax rates’’; but the. 


authors state that ‘‘. . . the basic theorem still 
holds, provided that as n becomes larger the 
share of the public investment borne by any in- 
dividual becomes arbitrarily smaller” (p. 373). 

This theorem, if generally applicable, would 
have important practical consequences. It would 
tend to support an extension of public sector 
investment by justifying the use of a riskless 


*London Schoo! of Economics, and Queen Mary Col- 
lege, London, respectively. We would like to thank members 
of the Public Sector Economics Seminar at Queen Mary 
College for helpful discussion of this paper. 
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discount rate applied to expected returns. It 
would also argue in favor of state participation 
in private investments where this allows risks to 
be spread over a larger number of persons. A 
review of the explicit assumptions alone must 
cast doubt on the general validity of such appli- 
cations. The assumption of independence is un- 
realistic for many investments, for example in 
infrastructure and ‘‘basic’’ industries whose 
returns are highly correlated with national 
income. The assumption that the share of the 
net benefits of an investment accruing to any 
person becomes negligible as population tends | 
to infinity is unacceptable in at least three cases: 
for public goods, where the benefit is not 
‘‘shared’’ but increases with the population; for 
projects whose scale must be adjusted roughly 
in proportion to the size of population (such as 
the construction of a grid system of electricity 
distribution); and for projects whose benefits © 
accrue wholly or in part to a section of the 
population which is ‘‘small’’ in the sense of the 
theorem. The last reservation applies not merely 
to those projects which are specifically designed 
to benefit only a small part of the population, 
but also to those special benefits and costs from 
any project which happen to accrue unavoidably 
to limited groups. Arrow and Lind avoid this 
problem in their formal discussion by assuming 
that the government taxes all benefits and 
compensates all losses, although they acknowl- 
edge that this is unrealistic. 

Be that as it may, the present note accepts the 
Arrow-Lind approach more or less on its own 
terms, and considers more fully the role of cer- 
tain implicit assumptions concerning the fiscal 
system and public expenditure. Specifically, it 
will be recalled that Arrow and Lind work with 
only two random variables, the disposable in- 
come of a typical individual and the income 
from distribution of project returns by the gov- 
ernment, Although the latter is referred to in- 
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formally as representing ‘‘changes in the level 
~ of taxes,’’ the actual model makes no mention 
of ordinary taxes or government spending. Pro- 
ject returns are simply appropriated by govern- 
ment, presumably through lump sum compen- 
sating taxes, and then distributed to taxpayers 
by way of a ‘£100 percent dividend,” i.e., by 
lump sum transfers in fixed proportions absorb- 
ing the whole of the return. Suppose that this 
method of distribution were replaced by a more 
realistic system, for example a variation in ‘the 
rate of a proportional income tax (gross incomes 
being regarded as random variables unaffected 
by the rate of tax). It can be shown that this 
change would make no essential difference in 
the Arrow-Lind model as it stands because 
individuals are statistically identical, so that in 
terms of expected utility each would gain on the 
swings what he lost on the roundabouts. When 
this assumption is abandoned, the change will 
benefit some taxpayers and hurt others. More 
significantly, a person’s disposable income 
without the project and the effect of the project 
on that income may become dependent random 
variables even though the gross income and the 
total return on the project are independent.' Such 
` dependence would, of course, vitiate application 
of the Arrow-Lind theorem. The point at issue 
here is not only that the repercussions of the 
project revenue through the system of taxation 
may create statistical dependence which would 
not otherwise have existed, but also that the 
Arrow-Lind assumption of independence owes 
some of its apparent appeal to the ‘‘unneces- 
sary” condition that people are identical. The 
analysis can indeed be extended if this con- 
dition is discarded, but the substantive content 
of the assumption of independence must be 
considerably strengthened. Further ramifica- 
tions arise if allowance is made (a) for the 
possibility of using project returns to finance 
changes in public expenditure as well as in rates 


1Tt should be noted that the impact of the system of public 
finance may well be to create negative correlation between 
project benefits and net disposable incomes, so that by 
ignoring this influence one may understate the value of 
public projects to a community of risk averters, 
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of taxation; (b) for the necessity to treat expendi- 

ture or tax rates or both as random variables if 
the government is to balance its budget; (c) for 

the possibility that individuals obtain differential . 
benefits from public spending; and (d) for the 

possibility that individuals derive some direct 

benefits from projects which are not offset by 

lump sum taxes, and that these benefits or the 

public “‘dividends’’ or both are subjected to 

ordinary income taxes. 

Tne model considered below incorporates 
these features. The general conclusion is that the 
conditions for the validity of the Arrow-Lind 
theorem are considerably more stringent than is 
apparent from the original exposition, and that 
the circumstances in which the conclusions of 
the theorem apply are extremely restricted. 


I. An Alternative Proof 
of the Arrow-Lind Theorem 

Turning now to a mathematical discussion, 
we begin with a formulation which follows Ar- 
row and Lind’s ‘‘implicit’’ treatment of the 
public sector but does not assume that persons 
are identical or that project benefits are initially 
appropriated by the state. A proof of the main 
theorem is given which is in some respects sim- 
pler and more general than the original one, 
though it does require that marginal utility be 
continuous. Structural assumptions about the 
public sector are then introduced and some of 
their implications noted. 

The economy contains: n persons i= 1, 

., n, where n may take values no, no + 1, 

. starting with some ny. Several random 
variables will be defined, all of which are sup- 
posed to have as domain the same probability 
space; an elementary event œw corresponds to a 
state of nature influencing the economy. All ran- 
dom variables are assumed to be integrable, i.e., 
to have finite expectations. The random variable 
x; =x,(n) represents i’s income in the absence 
of a certain public project when population is 
n, while x(n) + ri(n) represents his income if 
the project is introduced. These incomes are 
defined after all taxes, subsidies, and other ef- 
fects of government are taken into account, so 
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that r; is the total impact of the project upon i’s 
income, including repercussions through the 
public sector.? 

One natural interpretation of this setup 
(though not the only one) is to regard r;(n) as 
i’s share of the random variable Z(n) repre- 
senting total returns to the project, whether ob- 
tained directly or through changes in taxation; 
in this case Z = D,r,, and all r; have the same 
sign as Z. An even more special case would be 
to assume that all x; are identically distributed 
and invariant to n while r;(n) = Z(n)/n for 
each i. , 

Suppose now that the preferences of i among 
risky incomes are defined by the expected values 
Eu;(.) of his utility function, which is assumed 
to be defined and finite on the real line, strictly 
increasing, continuously differentiable, and 
such that Eu;(x;) and Eu;(x; + r;) are finite for 
each n (possibly because u; is bounded). For 
given n, i is made better off by the project if 
and only if, 


(1) (= ede eae) 


Applying the mean value theorem for deriva- 
tives (separately for each elementary event œ) 
to the expression under the expectation sign, 
the condition becomes 


(2) OS Efri (x; + :74)} 


where for each w the value 6; (w) lies in [0, 1].3 
On multiplying by n, (2) becomes 


(3) Os Elarun(x + O,r;)} 


Now assume that for a given i as n ©, 

(a) there are integrable limiting random 
variables R; and x;, independent of one another, 
such that nrj(n) —> R; and x(n) > x; 
with probability one; and 


*In allowing x; as well as r; to vary with n, we depart 
from Arrow and Lind’s treatment, This change is neces- 
sary because the assumption that income after taxes, etc. is 
invariant to population would impose too many implicit 
restrictions on the working of the public sector. 

3Since x; and r; are random variables, i.e., measurable 
functions of events, the same is evidently true of 
ui (xy + ri) — uilxi) and hence of rju; (x; + 6iri). It can 
also be shown that x; + 8, r; and 6, are random variables, 
but this fact does not seem to be required. 
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(b) passage to the limit under the expecta- 
tion sign on the right-hand side of (3) is per- 
missible.* 

For example, (a) obviously holds in the spe- 
cial case mentioned above where r;(n) = 
Z(n)/n. On the other hand (a) is not satisfied if 
r; represents i’s untaxed benefit from a pure 
public good, since then r; does not vary with n.. 
and inr: —> œ unless r; = 0. 

The assumptions are used as follows. It is 
inferred from (a) that r;(n) —> 0 with prob- 
ability one, hence that uj(x;+ Qiri) — 
ui (x;) since u; is continuous. Then (a) further 
shows that the expression under the expectation 
sign in (3) tends to Riu; (x;), so that by virtue of 
(b) the expectation itself tends to E{R,u; (x;)}. 
This in turn equals ER; Eu; (x;) because R; and 
Xi, hence R; and uj.(%;), are independent. Thus, 
asn — 0, the condition (3) for an increas2 
in expected utility becomes 


(4) 0 < ER, Eu; (x;) 


or simply 0< ER; since uj >0. To sum up, 
when n is “large,” i is made better off by the 
project if, and only if, the expected change in his 
income is positive. If we assume with Arrow 
and Lind that R; = Z (invariant to n) for every 
i, then everyone is made better off, if and only 
if the total expected return from the project is 
positive. Clearly this latter result could be ob- 
tained from a weaker assumption, for example 
that lim E Z (n) exists and that each E R; has the 
same sign as this limit. 


3 Various conditions can be invoked to justify this oper- 
ation. For example, if u; is a bounded function of income 
and the random variables nr;(n) are uniformly bounded, 
the result follows from the Dominated Convergence 
Theorem. Weaker assumptions may suffice in particular 
cases. Incidentally, some condition of this kind is needed 
to justify the passage to’ the limit in Arrow and Lind’s 
equation (21). 

5The discussion in the text derives conditions in which 
a public project increases the welfare of one person. Simi- 
lar methods can clearly be used to obtain conditions for an 
increase in the value of a social welfare function of the form 


> n 
W= 5 æ; (n)Eui 


del 


where œ;(n)>0 and $, œ;(n) = 1 for each n 
ist 
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II. Relevance of the Fiscal System 
We now specify the model more explicitly in 
order to answer some of the questions raised in 
the introduction; various specifications could 
be chosen, but the discussion which follows is 
illustrative of the general results. For each n, 


let the random, variable G°(n) denote govern- ' 


ment expenditure in the absence of the project, 
and G'(n) the corresponding variable if the 
project is undertaken. (Distributions of project 
benefits are excluded from Gt, although the 
line between these payments and general trans- 
fers may have to be drawn arbitrarily.) The value 
of the benefits (free of tax) which i derives from 
expenditure G (n) is assumed to have the form 
ci(n)G(n), where for each n the c; are nonnega- 
tive constants. If all expenditure is devoted to 
pure public goods, all constants equal unity; 
whereas they sum to unity if the government 
distributes purely private goods. Next, let X;(n) 
be i’s random income before taxes from pri- 
vate sources; £? (n) the prdportional random rate 
of tax payable on this income in the absence of 
the project; and z! (n) the corresponding rate if 
the project is undertaken. We write X(n) = 
2,X;,(n) for total gross income from private 
sources: a;(n) = X;(n)/X(n) for i’s share of 
this total. For simplicity we ignore borrowing 
and lending, and assume that personal and gov- 
ernment budgets balance. In the absence of the 
project, the budget identities are 


(5) Xi 7 (1 = 0°)X; + ciG° 
(6) G° =X 


These are identities between random vari- 
ables, holding for n = no, no + 1... . Note that 
since X is random, G? or r°:or both must be 
random. 

Now let the random variable Z(n) denote total 
net benefit from the project, z;(n) the net bene- 
fit accruing to i (whether directly or through 
distributions by government), and Zg(n) = 
Z — 2;z; the portion retained by the government 
for the finance of its expenditure. In general the 
variables z; need not all have the same sign as 
Z, but Zg is assumed to have this sign and not to 
exceed Z in absolute value. The z,;(n) are sup- 
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posed to be subject to a random proportional tax 
rate 7(n), where 0 = T(n) = 1: Then the budget 
identities for persons and government when the 
project is undertaken have the form 


(7) l xiı+tr=(1 —)X;+aG'+( — T)zi 
(8) Gi=X+7(Z—-Zeg)+Ze 


An expression for r; can now be obtained 
from (5) and (7); then (6) and (8) can be used to 
eliminate either 2° — t! or G? — Gt}, yielding 
respectively, 


(9) ri =(— ai)(G? — G°) + (1 - Tz 
+ a,[7Z + (1 = T)Zg] 


(10) r= (er — a)(i — 2) X + (1 -— T)z: 
+ cilrZ + (1 -— T)Zg] 


For brevity we now consider two special cases 
of the model. 


A. Government Expenditure Unaffected 
by the Project 


In this case G! (n) = G° (n) for each n, and 
so (9) reduces to 


(11) ri=(1 —T)z,+a[7Z+ (1 — 7)Zg] 
while (5) and (6) together with a; = X;/X yield 


(12) xı = aj(X — Go) + cG? 
- = (nai )(X — G°)/n + (nci)(G°/n) 


In order to apply condition (a) of our proof of 
the Arrow-Lind Theorem to the values of nr; 
and x; appearing in (11) and (12), it is necessary 
to make assumptions about the limits of several 
variables as n —> ©, 

First, to ensure that nr; (n) converges to some 
R;, itis enough by (11) to assume that nz;, nai, 
T, Z, and Zg converge (with probability one, 
to integrable limiting variables). Note that the 
convergence of na; = nX;/X implies that the 
income share a; of a given individual tends to 
zero, this holds, for example, in the special case 
where X; = X/n. Note also that the case of pure 
public goods is ruled out by the assumptions 
about the project variables Z and nz;. 

Secondly, to ensure that x;(n) converges to 
some x;, it-is enough by (12) to assume that 
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X/n, G°/n, and nc; (as well as na;) converge. 
In other words, there must be limits with finite 
expectations of private sector income and gov- 
ernment expenditure per head, and of the prod- 
uct of population with i’s benefit per dollar of 
public expenditure; the first two conditions 
seem reasonable, while the last may be subject 
to reservations if the level of spending on public 
goods is maintained when the population is 
large. 

Thirdly, the limiting variables R; and x; have 
to be independent; this presents difficulties since 
by (11) and (12) the term na; is common to ar; 
and x;. To rule out dependence, it is enough to 
adopt one of the following assumptions: 


(i) That lim na; is degenerate (constant across 
states); this appears too special a condition to 
be acceptable. 

(ii) That lim (X — G°)/n = 0; this would be 
satisfied if G°/X —> 1 with X/n bounded, 
or if X/n — 0. The former case implies a 
tax rate of 1° = G°/X rising to 100 percent as 
population increases, which is unreasonable. 
The latter case, that gross private income per 
head tends to zero, could well occur for Mal- 
thusian reasons; even so, applications of the 
‘theorem must be made for finite populations, 
and it is unlikely that (X — G°)/n would in 
practice be close enough to zero. 

(iii) That lim [TZ + (1 — 7Z¢] = 0; this holds 


in general only if lim 7 = lim Zg = 0 (leaving ` 


aside the uninteresting case in which lim Z = 0). 
This means that, in the limit, no tax is imposed 
on project benefits, and no part of them is re- 
tained by the government to finance ‘expendi- 
ture; in other words the benefits of the project 
accrue in full to persons, without liability to tax. 


The only one of these assumptions which has 
real economic interest is that in (iii). If we adopt 
it, we are accepting that the public project in 
question has no fiscal repercussions, a condition 
which in many practical cases would not be 


satisfied. For example, an irrigation project . 


would generate additional incomes for farmers, 
and these would be subject to tax. Again, the 
returns from investment in British nationalized 
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industries are viewed as inflows to the public 
sector, and are regarded for many purposes as- 
a source of finance in much the same way as 
indirect taxation. Suppose that we accept the 
assumption nevertheless; then (11) reduces to 
rj=nz, and it remains to postulate that 
R;=lim nz is independent of the limits of 
(X — G°)/n, c:G?, and na; = nX;/X. Thus, in 
the limit, project income for each person to 
whom the theorem is applied is to be independent 
not only of the per capita difference between 
gross private sector income and public expendi- 
ture, but also of the person’s benefit per unit of 
public expenditure and of the ratio of private 
sector income to the population average. While 
there seems to be no theoretical relationship 
among the variables which rules out such in- 
dependence a priori, the stated condition is 
clearly much more restrictive than the simple 
requirement that the project return be indepen- 
dent of each person's gross income from private 
sources. a 


B. Tax Rates Unaffected by the Project 


In this case t = 7°, so that 
(13) r= — T) +e [7Z+ (1 — r)Ze] 
from (10), while (5) and (6) yield 
(14) x; = (naz) (X — t°9X)/n + (nc) (t°X/n) 


The analysis now proceeds along much the 
same lines as under Section IIa, except that 
government expenditure per head G°/n is re- 
placed by tax revenue per head ¢°X/n. Briefly, 
to ensure the convergence of nr; and x; we as- 
sume integrable limits for nzi, nai, T, Z, Zg, 
X/n, nci, and t?X/n. As regards the indepen- 
dence of the limits, it is now nc; which appears 
in both expressions, and we are led as before to 
the unattractive assumption that lim 7 = lim 
Zg = 0. It then remains to suppose that R; = 
lim nz; is independent of the limits of 
(X — t°X)/n, cjt°X, and na;; thus public ex- 
penditure per head is replaced by tax revenue 
per head in the independence condition given 
above. 
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A striking feature of the various italicized 
‘+ conditions in this section is that the aggregative 
assumption of independence adopted by Arrow 
and Lind can reasonably be expected to hold 
only if similar assumptions are satisfied by each 
of a number of sectoral variables. These as- 
sumptions must, of course, hold separately for 
each individual to whom the theorem is applied. 
This not only represents a strengthening of 
assumptions, but also makes it much more diffi- 
cult to establish that the conditions under which 
the theorem holds are met in any given situation. 


II. Conclusions 


Using a proof of the Arrow-Lind theorem 
which makes the roles of the various assump- 
tions more transparent, we have tried in this 
note to bring out the implications of a more 
realistic specification of the fiscal system in 
which public sector investment is embedded. 
Taxes and expenditure exist with or without 
any one project, and the government must bal- 
ance its budget in each state of the world. We 
find that in this case the sufficient conditions 
used in the proof of the theorem become a good 
deal more restrictive. In particular, to ensure 
independence between the impact of a project 
on the individual’s income and his marginal 
utility across states of the world we have to as- 
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sume—leaving aside some unappealing special 
cases—that the project income is free from 
taxation and that none of it is retained to finance 
public expenditure. The assumption of inde- 
pendence between the project’s return and pri- 
vate incomes, which itself is open to question, 
must be extended to a number of sectoral vari- 
ables in a way for which there is no obvious 
empirical justification. These results suggest 
that there is still a need for an analysis of public 
sector investment criteria under uncertainty ,® 
which will yield more general and robust results. 


The papers by Rees (1973, 1976) adopt more general 
approaches to this problem. 
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On Returns to Scale and the Stability of 
Competitive Equilibrium 


By GÉRARD GAUDET* 


Much empirical evidence has been obtained 
‘on returns to scale by estimating relationships 
derived from the first-order conditions for profit 
maximization under assumptions of perfect 
competition.’ Results showing estimates of scale 
parameters significantly greater than unity have 
usually been criticized or simply rejected on the 
grounds that with increasing returns to scale the 
first-order marginal conditions are inappropriate 
since the corresponding second-order condi- 
tions are not satisfied. 

The purpose of this note is to show that 
under quite plausible conditions, production in 
the increasing returns range of the production 
function may indeed be compatible with a stable 
competitive equilibrium. The conditions pos- 
tulated here are that of a firm operating in a 
dynamic context and facing costs explicitly 
associated with the adjustment of its stock of 
capital, costs which do not necessarily vanish 
in long-run equilibrium.” 


Assume that the cost to the firm of adjusting | 


its stock of capital is not independent of the 


speed of adjustment. I treat this premium to 


speed as an addition to the firm’s costs. Thus 
investment expenditures at the rate of gross in- 
vestment 7 are ql + pC(J), where pC() rep- 
resents adjustment costs, q is the supply price of 
investment goods, and p is output price. For 
simplicity, a Cobb-Douglas production function 


*Assistant professor, department of economics, Uni- 
versité Laval, Québec. The preparation of the final draft of 
the paper has benefited from the comments of an anonymous 
referee. 

‘For a recent survey, see Dale W, Jorgenson. 

2 The theory of the firm with adjustment costs is developed 
in Robert E. Lucas, Arthur Treadway: (1969, 1970), and 
J. P. Gould, among others. 

3The most general form in which adjustment costs of the 
type assumed here have been introduced is by writing the 
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will also be assumed, i.e., 
(1) F(K, L) = yK*L® 
where 0 < a, E < 1, but the scale coefficient (or 
elasticity of scale) e = a + @, can take on any 
positive value. 

The firm is assumed to be a present-value — 


maximizer. It will- maximize the sum of dis- 
counted future net cash flows, 


(2) PV =| e"' {pyK*L® — wL — ql 
0 


— pC()} dt 
subject to the constraints 


(3) 


K=1=8K K(0)=Ko 


The Euler-Lagrange equations for this optimiza- 
ticn problem can be written 





(4a) K=1-68K 
s + 5lgtpe'M)~ pak ve 





production function in the form G(K, L, I), (see for exam- 
ple Lucas, p. 325). I have adopted the separable form 
G (K,L,I) = F (K,L) ~ C(), mainly because it is much 
more manageable for the problem at hand. The form as- 
sumed here in fact resembles that used by Gould except 
that he embeds the term g7 into a more general C(J) func- 
ticn. I chose not to do so here in order to make explicit that 
marginal investment cost is not zero at J = 0, a fact which 
may then be used to eliminate some possibilities in draw- 
ing the illustrative phase diagram. The reader will observe 
hewever that these assumptions are purely simplifying in 
nature and do not in any way change the main conclusian 
of the paper. For a further discussion of the various fune- 
tional forms under which adjustment costs have been intro- 
duced in the theory of the firm in the literature, see Tread- 
way (1970). 
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where L has been solved as a function of K and 
~“ the real wage from the marginal productivity 
condition for labor, and where 


(5) a = ya zg 8/8 — 1) 


The first and second derivatives of C(I) are de- 
noted by C’ (I) (20 as 120) and C"(I) > 0, 
respectively. 

Now let (K, I) denote an arbitrary stationary 
of system (4). Then 


(6a) 1-8K =0 
(6b) (r + ê) [q + pc'®D] —pa KO-a1K8-v =0 


Linearizing system (4) around (K, T) we find that 
its characteristic roots are given by 


(7) G=r/2+ 
all — ari 


[e2 AE T) 


where 


(8) b = [2(1 ~ 8) — a]/(B — 1) 
If 


a(l — e)k? 
(8 -— 1)C" (1) 


then both roots are real and of opposite signs, 
and therefore (K, 7) is a saddle point. Otherwise 
the roots are either real and both positive or com- 
plex with positive real parts, and (K, 7) is locally 
unstable. We notice first that ife <1 ore=1 
inequality (9) is satisfied, and it follows that 
(K, 1) is necessarily a saddle point, and the op- 
timal investment path is the stable arm of the 
saddle poirit. But notice also that inequality (9) 
imposes no restriction on the sign of (1 ~ €): 
we may well have a stable equilibrium (i.e., 
saddle point) with e > 1. Although an unstable 
equilibrium can occur only with increasing re- 
turns to scale, the existence of increasing re- 
turns (e > 1) does not rule out the possibility of 
a stable equilibrium. 

The case where e < 1 is illustrated in phase 
space in Figure 1. In that case it is easily veri- 


(9) (r +8) > 
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FIGURE | 


fied from equation (6b) that the slope of the 
I = 0 locus is 


d a(l — €) K? 


(10) dK (B-Dir+ hc" 


<0 

The slope of the K = 0 locus is of course always 
equal to ô > 0. In that-case there exists a unique 
stationary which is always a saddle point, as is 
verified from inequality (9). The same can be 
said of the case where e = 1, in which case the 
slope of the / = 0 locus is zero. 

Things are different with e > 1. In that case 
the slope of the Å = 0 locus is positive and, with 
the Cobb-Douglas production function, if there 
exists only one stationary it is an unstable one 
since the J = 0 locus would necessarily cut the 
K = 0 locus from below at this unique station- 
ary. This follows from equation (6b) from 
which we verify that 


4With a more general form for the production function 
the second term of equation (6b) will not necessarily be 
zero at K = 0, thus allowing for the possibility of a stable 
unique stationary in the increasing returns range of the 
production function. Such a case is illustrated in my cited 
research paper. 
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an lim C'() = 


which implies 


~q/p 


lim 1<0 

K-00 
along the 7 = 0 locus. However more than one 
stationary may exist with e > 1, in which case 
every second stationary is a saddle point since 
the J = 0 locus. will have to cut the K = 0 locus 
from above at those points. Such a possibility 
is illustrated in Figure 2, where (Kı, h) and 
(Ka, la) are respectively locally unstable and 
stable, and the heavy arrow indicates the optimal 
path. The case drawn assumes the roots to be 
real at (K,,1,). Another possibility would be 
for the roots at (K,, /,) to be complex with posi- 
tive real parts, resulting in an unstable spiral 
around (K;,/,), but our point is simply that a 
stable stationary (i.e., a saddle point) is not in- 
consistent with € > 1. 








FIGURE 2 


This fact may be further illustrated by con- 
sidering an equivalent static profit-maximization 
problem. Thus assume that the firm is seeking 
the values of L and K that will maximize profits 
every periad. Once this optimal K‘is attained 
gross invesiment will equal replacement invest- 
ment, i.e., J = ôK. 

Now the cost to the firm of a unit of invest- 
ment good, at the rate of investment /, can be 
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written g+ pC(I)/I which becomes qt 
pC(8K)/8K when J = 5K. The profit function © 
can then be written 


(12) w(K, L) = pyK°L? — wh . 
— (r + 8)[q + pC(8K)/8K] K 


wkich is to be maximized with respect to K and 


'L. Carrying out this maximization we find that 


the first-order conditions are simply the condi- 
tions for stationarity of system (4). As for the 
second-order (sufficiency) conditions, we easily 
verify that the Hessian of the profit function is 
nezative definite if and only if inequality (9) is 
satisfied. This, again, imposes no restrictions on 
thè sign of (1 — e): the sufficiency conditions 
may well be satisfied and the equilibrium be 
steble even with e > 1. 

What is brought out by this example® is that 
dynamic considerations may modify the usual 
relation between the purely technological in- 
formation contained in the production function 
and the economic information contained in the 
cost function. The conclusion as to the instability 
of a competitive equilibrium with increasing 


` rezurns is derived from the instability of a com- 


petitive equilibrium with decreasing costs, via 
the one-to-one. relationship which can usually 
be established between decreasing costs and 
increasing returns. But this last relationship 
may break up, as is the case in the present exam- 
plz, if one properly accounts for all of the costs 
waich may be attributed to the employment of 
the factors of production appearing in the pro- 
duction function. The firm may then find itself 
facing increasing costs of production while still, 
technically, in the increasing returns range of 
its production function. This suggests that the, 
proper empirical measure of ‘‘returns to scale’’ 
may be the shape of the cost function rather 
than that of the production function. 


5Since the point is simply that a stable equilibrium is not 


necessarily incompatible with increasing returns in the 


production function, the use of the Cobb-Douglas form for 
the production function suffices in establishing the proof. 
However similar results can be shown: using a more gen- 
eral quasi-concave production function, the proof of which 
is sketched in the Appendix. 


Eg 
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APPENDIX 

If we replace the Cobb-Douglas production 
function by a more general quasi-concave pro- 
duction function, which we will assume twice 
continuously differentiable with positive and 
diminishing marginal productivities with respect 
to both factors, then upon linearizing the equi- 
librium conditions around an arbitrary stationary 
(K,1) we find that the characteristic roots are 
given by 


+ 


= 
(Al) O=5 


(+ (r + 8)8 — 


where H(K, L) is the Hessian matrix of the pro- 
duction function and 


|H(K, L)| i 
C"(1)Fi1(K, L) 


(A2) L=L(K,w/p) 


from the marginal productivity condition for 
labor. 
Again if and only if 


|H(K, L)| 


(A3) SESE a 
C" (I)FiL (K, L) 


(r +8) > 
the roots are real and of opposite signs and 
(K, 1) is a saddle point. The denominator of the 
right-hand side being negative then clearly if 
|H(K, L)| is positive, inequality (A3) is satisfied. 
However inequality (A3) does not impose a sign 
on |H(K,L)| and may well be satisfied with 
|H(K, L)| negative. Thus stability does not re- 
quire concavity of the production function in 
the neighborhood of equilibrium. 

There remains to associate a negative Hessian 
determinant to the increasing returns range of 
the production function. The usual definition of 
the elasticity of scale e of the production func- 
tion is 


< — 0 log F (kK, kL) 


(A4) ð log k k=1 
— FK + FLL 
Q 
where 
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(A5) Q =F(K,L) 


Define an ‘‘isocline’’ (see John Rowe) as the 
locus of points (K, L) satisfying (A5) as well as 


(A6) AF (K,L)=y, 0 i= K,L 


where w is an arbitrary positive constant. If fac- 
tor prices were constant and represented by v; 
then the isocline would constitute an expansion 
path. We can show (see Giora Hanoch, p. 494) 
that along such an isocline 





ðE 1 |H(K L)| 
AT) == (5) l-e€)-€ : 
AD gag ~~" aK Dy 
where 
0 Fre E 
B= Fg Fgg Fru 
F, Fee Fa 


and |B] > 0 by quasi concavity. Now if we as- 
sume, as is typical, that the production function 
exhibits increasing followed by constant and 
decreasing returns and that de/4Q S 0 along 
an isocline, then from (A7) we verify that |H| < 
0 implies e > 1. 

Note that for a homogeneous production 
function e is equal to the degree of homogeneity 
of the function, the isocline is a ray through the 
origin, and ðe/ðQ =0. Thus it follows di- 
rectly in that case that e is greater or smaller than 
one as |Ħ| is negative or positive. 

An alternative approach to relating returns to 
scale to the sign of |H| is to define, following 
Rowe, ‘‘marginal returns to scale’’ with respect 
to the spacing of isoquants. It can then be shown 
(see Rowe, p. 550) that isoquants become 
closer, are evenly spaced, or become farther 
apart along an isocline, and thus marginal re- 
turns to scale are increasing, constant, or de- 
creasing as |H| is negative, zero, or positive. 
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The Earnings and Promotion of Women 
Faculty: Comment 


By STEPHEN FARBER* 


Several studies have investigated salary and 
academic rank differentials among academic 
professionals using cross-sectional surveys. In 
spite of the variation in approaches to the issue 
of sex differences in salary and academic rank, 
none of the studies have utilized longitudinal 
surveys. The purpose of this study is to test 
whether the results of cross-sectional studies of 
sex differences in academic rank promotion 
and earnings profiles are similar to results de- 
rived from longitudinal data. 

In a cross-sectional study of doctorate scien- 
tists employed in universities and colleges in 
1964, Allan Bayer and Helen Astin compared 
sex differences in salary and academic rank for 
two experience cohorts—one with 2 years of 
postdoctoral experience, the other with 6 years 
of postdoctoral experience. They found that 
**., . women in the natural sciences emerge as 
receiving promotions on par with men” (p. 
199). They also found that women receive ini- 
tially lower salaries than men, but that ‘‘no con- 
sistent increases or decreases in sex differences 
in salary emerge over time’’ (p, 198). Bayer 
and Astin’s study cannot be expected to gen- 
erate any information about sex differences in 
salary and rank promotion for individuals with 
more than 6 years of experience. 

In a cross-sectional study of faculty at a large 
university in 1970, Nancy Gordon, Thomas 

` Morton, and Ina Braden, after controlling for 
other variables, concluded that women’s sal- 
aries peaked at an earlier age than those of men. 
Women’s salaries rose more rapidly with age 
than those of men for ages less than 35. Between 
35 and 40 women’s salaries were flat, and de- 
clined after age 40 (p. 423). They found that the 
longer the faculty member was employed by the 


*Assistant professor, Louisiana State University. 
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university, the lower was the relative salary of 
the female. 

In the most extensive study of sex differences 
in academic salaries, George Johnson and Frank 
Stafford, using a national sample of college 
faculty, apply the well-known human capital 
model of the earnings function to estimate the 
cross-sectional effects of sex on the level and 
shape of the experience-earnings stream. They 
suggest that a life cycle difference in labor force 
participation exists between male and female 
doctorates: females reduce their full-time labor 
force participation for child-rearing then reenter 
the labor force as their children reach school 
age. They cite evidence which supports this 
hypothesis (p. 891). They also note that females 
work fewer hours per year than males when they 
do work (p. 892). The effect is that females will 
have accumulated fewer years of work expe- 
rience after receiving their doctorates than 
males with equal potential work experience. 
Consequently, the salary differential between 
males and females is expected to widen with 
potential experience up to the end of the child- 
bearing years, at which time permanent return 
to the labor force may stimulate renewed job 
related investment and cause the salary differen- 
tial to decline (p. 890). Johnson and Stafford 
find that the salary differential is smallest imme- 
diately after receiving the doctorate, rises until 
15 years after receipt of the doctorate, and then 
“‘there is typically.a narrowing of the female- 
male salary differential at advanced years of 
postdegree experience’ (p. 895). However, the 
empirical support for the latter conclusion is 
weak. In only two of the six fields they studied 
is the appropriate interaction term significant. 
An additional explanation of the initial flatter 
salary profile of females is that females choose 
employment in schools which do not emphasize 


200 THE AMERICAN ECONOMIC REVIEW 


research since their impermanent attachment to 
the labor force reduces the incentive to undertake 
costly training options (p. 897). 

The analysis of rank in Johnson and Stafford’s 
study is less: complete than their analysis of 
salary. They presume that rank is simply a more 
complete index of total compensation than sal- 
ary; therefore, the life cycle influences which 
affect salary will similarly affect rank (p. 896). 
Among biolcgists, the cumulative probability of 
achieving a high rank rises more rapidly for 
males than females during the period from 7 to 
19 years after the doctorate. They also cite evi- 
dence from another study which showed that 
more never-married than ever-married females 
had the rank of full professor 20 years after re- 
ceipt of the doctorate (p. 896). 


I. The Longitudinal Earnings Function ` 


Jacob Mincer and Solomon Polachek’s (p. 
586) general form of the wage equation is: 


` n t; 
(ine =lInEotrs+tr Ý, f H (a, + bidt 
imi tti 


where In E, is the natural log of earnings ca- 
pacity at time t; In Eọ is the natural log of earn- 
ings capacity prior to investment in formal 
schooling and on-the-job training; r is the aver- 
age rate of return on human capital; s is years of 
formal schocling, n is the number of separate 
segments of participation and nonparticipation 
in the labor force; a; + b;t represents the propor- 
tion of earnings capacity invested in human 
capital after t years of the ith segment have 
elapsed. If the first observation of earnings 
capacity occurs at time m, after completion of 
formal schooling, and the investment function 
is: so 

(2) apt bt=at bx (Q<a<1,b<0) 
where x is the number of years of total work ex- 
perience accumulated by time t of the ith work 
segment, the longitudinal earnings function has 


'This form of the investment function assumes that human 
capital investment arises only from job experience after 
completion of formal schooling and that the level and rate 
of decline of the investment proportion is independent of 
nonparticipation in the labor force. 
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the following form: 


Pam 
(3) In Emsi _ r] ý (a + bt)dt 


Em Lm 


where xm is years of experience at the initial 


point of observation and xm41 is years of work 
experience accumulated by the second point in 
time. Integrating equation (3) yields: 





(4) In Enss = pa (Xm+1 — Xm) 


b p 
+F Ohe th) 


_ which represents an empirically estimable form 


of the longitudinal earnings function. Earnings 
will increase at a more rapid rate the larger r or 
a and the smaller the negative value of b. Also, 
given a constant difference in experience be- 
tween two points in time, the negative coef- 
ficient of the second term implies a less rapid rate 
of increase in earnings the greater the years of 
experience Xm. 

Several factors which are correlated with sex 
and should affect the earnings stream must 
be controlled for. First, Johnson and Stafford 
(pp. 892-95) found, on average, that females 
have more predoctoral experience than males. 
They have hypothesized that individuals who 
begin postdoctoral work experience later in their 
life cycle tend to undertake less postdoctoral 
training and possess flatter earnings streams the 
longer they delay postdoctoral employment. 
However, an individual with poor abilities may 
take many years to complete the doctorate, while 
another individual with high abilities may under- 
take considerable work activity prior to com- 
pleting or entering a doctoral program. The latter 
individual may find that predoctoral work ex- 
perience. and formal education are comple- 
mentary investments which increase the rate of 
return from postdoctoral investment in on-the- 
job training. Holding constant the age at which 
the Ph.D. was attained, greater predoctoral ex- 
perience may be associated with a precocious 
individual and large self-financed postdoctoral 
training investment, resulting in a steep earnings 
profile. 
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Second, Johnson and Stafford’s life cycle 


~ hypothesis suggests that there may be major sex 


differences in types of work activity of males and 
females. Since employers expect women to drop 
out of the labor force during childbearing 
stages of the life cycle, they may not be willing 
to invest in firm-specific work skills for females. 
Consequently, women may have less access to 
administrative work activity than males, par- 
ticularly at younger ages. Similarly, as Johnson 
and Stafford (p. 897) suggest, females may seek 
nonresearch positions which do not require large 
self-financed training costs. Since training for 
administrative tasks is typically more job spe- 
cific than teaching and research, individuals 
engaged in administrative work activity are ex- 
pected to have flatter earnings streams than 
teachers and researchers. 

Third, human capital investment is not always 
in the form of work experience. Another im- 
portant form of investment is job mobility. A 
voluntary change of employers and a voluntary 
change from one type of work activity to another 
represent human capital investments. If females 
have a lower incentive to invest in themselves 
than males, they may undertake less voluntary 
migration and occupational change. These two 
forms of investment are expected to steepen the 
earnings profile. 


If. Sex Differences in Salary Increases 


This study uses a National Science Founda- 
tion (NSF) panel data set of approximately 
12,000 doctorate scientists employed in a col- 
lege or university in 1960. These scientists are 
a subset of the NSF longitudinal doctorate 
records file. Individuals in this file responded to 
NSF biennial surveys in 1960, 1962, 1964, and 
1966. They are in the following fields: agri- 
culture, biology, chemistry, earth sciences, 
mathematics, physics, and psychology. 

The symbolic form of the basic regression 
equation is: 


(5) Y = ay + DX + agDXSOC + a,SEX 


+ agSEX - DX +e 
where the dependent variable is the natural Jog of 
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the ratio of 1966 and 1960 9-month salary;? SEX 
is a dummy variable (1- female, 0- male). Only 
those individuals reporting ‘full-time academic 
employment in both the NSF censuses of 1960 
and 1966 were included in this sample. If the 
individual reported full-time employment during 
both of the intervening biennial census years 
1962 and 1964, it was assumed that DX = 6; 
if the individual was not fully employed in 
one of the intervening censuses, DX = 4; and 
if the individual was not fully employed during 
both intervening censuses, DX = 2. This mea- 
surement of experience controls partially for the 
possibility that females may be more part-time 
participants in the labor force than males. There 
was no distinction made between various types 
of less than full-time employment. Also, assum- 
ing two years of labor force nonparticipation for 
each year of reported non-full-time experience 
is somewhat arbitrary. It was impossible to dis- 
tinguish individuals who were not fully em- 
ployed in off-census years but were fully em- 
ployed in the census year. I have also introduced 
a variable which measures interaction between 
experience before and after 1960. Accordingly, 
DXSQ = 2xm ` DX + DX? which varies with 
both xm, years of experience prior to 1960, and 
DX. 

The data were divided into three subsets: age 
in 1960 less than 40 (—40), age in 1960 greater 
than or equal to 40 and less than 50 (40-50), 
and age in 1960 greater than or equal to 50 
(50+). Since the average age for obtaining the 
doctorate was 30 in this sample, these age groups 
intuitively correspond with the childbearing, 
childrearing, and childfree years of the life 
cycle. Regressions were run on all age groups 
combined and on each of the separate groups 
in Table 1. All regressions show the expected 
positive sign for DX and the negative sign for 
DXSQ. 

Before discussing the implications of these 
regressions for sex difference, it is necessary to 
point out several interesting results. First, the 


*In the NSF questionnaire, salary in 1960 was not dis- 
tinguished on a 9- or 12-month basis. However, in 1966 
the majority of salary responses were on a 9-month basis. 
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TABLE 1—REGRESSIONS EXPLAINING THE NATURAL Log OF THE Ratio OF 1966 SALARY TO 
1960 SALARY BY AGE COHORT 














Variable Total —40 40-50 50+ 
Intercept 0.477 0.561 0.455 0.181 
(18.1)? (12.1) (8.7)* (3.8)? 
DX 0.033 0.025 0.033 0.029 
(9.4) (4.6)? (4.5)° (3.1)? 
DXSQ —0.001 0.0008 -0.0007 — 0.0003 
(—30.4)? (—8.2)8 (~—6.4)? (—4.0)? 
SEX 0.273 ~ 0.448 ~0.165 1). 106 
(~3.0)* (3.2) (0.9) (0.7) 
SEX + DX 0.047 0.075 0.031 —0.019 
(3.0) (3.1)? (1.0) (—0.7) 
AGEPHD ~ 0.066 ~ 0.008 -0.006 0.001 
(— 10.2} (~5.8)# (~4.0)? 3.6)" 
XPR 0.008 0.007 0.009 0.003 
(11.2)* (4.4)8 (5.38 3.3)" 
RES 0.086 0.090 0.091 0.084 
d1.4)8 (7.4)8 (8.1) (5.0)° 
TCH 0.127 0.138 0.128 0.102 
(17.8)8 (11.3)8 (12.2)* (7.577 
MOBIL 0.010 0.024 —0.013 ~0.042 
(L.7° 3.18 (-—1.2) (—2.2)" 
CWA ~ 0.003 — 0.007 0.022 — 0.030 
(-0.6) (— 1.0) (2.8)8 (—2.6)* 
R? nel 04 .06 08 
F 149.98 27.38 21.08 16.03 
N 12,163 6681 3595 1951 
Number female 578 21 187 189 





‘significant at the .O1 level 
significant at the .05 level 
‘significant at the .10 level 


older the age at which the individual received the 
doctorate, AGEPHD, the lower the rate of salary 
increase within the youngest two age cohorts. 
However, the greater the number of years of pre- 
doctoral experience, XPR, the greater the rate of 
salary increase. This was, true for all age co- 
horts.? This result is contrary to Johnson and 
Stafford’s (p. 894) result that more predoctoral 
experience is associated with a flatter earnings 
stream. The effects of job mobility on earnings 
vary with age. Young individuals who changed 
their location of employment between 1960 and 
1966, MOBIL = 1, received significantly higher 
salary increases than those who did not migrate. 
The opposite was true for individuals in the old- 


_3XPR is calculated the same as Johnson and Stafford’s 
study (p. 892): XPR = X — XPO where X is years of reported 
experience in 1960; XPO = 1960 ~ AGEPHD. Although 
XPR and AGEPHD are correlated in the sample, the 
t-values of the coefficients remain highly significant in 
Table 1. 


est age cohort. The middle-age individuals re- 
ceived positive salary benefits from changing 
their primary work activity between 1960 and 
1966, CWA = 1; but the opposite was true for 
the oldest age cohort. These results suggest that 
older individuals, who may be satisfied with 
their earnings, become more interested in 
psychic benefits of the job, such as location or 
the type of work activity, than pecuniary bene- 
fits. These regressions support the hypothesis 
that individuals engaged primarily in non- 
administrative activities, such as research 
(RES = 1) or teaching (TCH = 1) will receive 
higher salary increases than individuals engaged 
primarily in administrative activities.‘ 

After controlling for the above factors, the 
effect of sex on the earnings stream varies with 


4The NSF questionnaire asked individuals to report as 
their primary activity the activity in which they spent more 
than half of their time. 
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age. Itis only in the youngest cohort that females 
(SEX = 1) received significantly lower rates of 
salary increases than males. This age coincides 
with the hypothesized childbearing years. The 
coefficients for the interaction term, SEX + DX, 
suggest that for younger age females an addi- 
tional year of full employment between 1960 and 
1966 resulted in a greater salary increase than 
for comparable males. In fact, the coefficient 
for the interaction term suggests that 6 years of 
full employment will exactly offset the young 
female’s initially lower salary increase. This 
implies that a female will receive the same salary 
increase as a male in the younger age cohort only 
if she shows that she is a consistent labor force 
participant. Since females have lower salaries 
than comparable males (Johnson and Stafford, 
p. 894), the equal rates of salary increases 
among the middle- and old-age cohorts mean 
lower absolute salary increases for females than 
males within these cohorts.® 


IV. Sex Differences in Rank Promotion 


Johnson and Stafford have suggested that 
academic rank is an index of total compensation, 
including salary, fringe benefits, and recognition 
(p. 896). If this is true, the human capital invest- 
ment model which generated the longitudinal 
earnings function, equation (5), should generate 
an analogous longitudinal function for academic 
rank promotion between 1960 and 1966. How- 
ever, the factors which affect salary increases 
may not have a similar effect on rank promo- 
tions. First, a university may be more willing to 
give a salary increase than promotion to a ten- 
ured rank since a tenured individual becomes a 
fixed cost to the university. Second, individuals 
may view rank and earnings as substitutable, 
or rank may be insignificant in making invest- 


5It would have been interesting and useful to perform 
separate regressions of the form shown in Table 1 for each 
of the seven disciplines. However, disaggregation by 
discipline resulted in too few observations of females in 
each discipline to be meaningful. Since some individuals 
did not report their discipline, introducing a discipline 
dummy variable would result in a reduction in total sample 
size from 12,163 to 8,752. A Chow test performed on the 
8,752 observations showed a significant structural difference 
in the regression coefficients across disciplines. 
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ment decisions. 

The regression model which was used to ex- 
plain salary increases between 1960 and 1966 
in Table 1 was used to explain rank promotions 
over this same period. Two estimation tech- 
niques were employed. Both techniques em- 
ployed a dummy dependent variable which was 
assigned the value | if the individual had a 
higher academic rank in 1966 than in 1960 and 
0 otherwise. The regressions in Tables 2 and 
3 show the results of using ordinary least squares 
(OLS). First, regressions were run on the total 
sample, regardless of age or rank, and on the 
three age categories. These results are shown in 
Table 2. With one exception, the regression on 
the total sample in Table 2 suggests that the 
factors which determine salary increases deter- 
mine rank promotions in the same way. The 
negative sign of the coefficient for MOBIL in 
the total regression in Table 2 suggests that indi- 
viduals had a lower chance of obtaining a rank 
promotion by changing academic employers 
than if they remained immobile. However, when 
the total sample is broken down by age category, 
it is apparent that this negative coefficient is due 
to the negative impact of migration on rank pro- 
motion among younger individuals. This is con- 
sistent with the fact that the likelihood of in- 
voluntary moves is greater among younger, 
lower ranked professors (see David Brown, 
p. 43). The insignificance of the coefficients for 
the geographic mobility variable in the two older 
age categories is misleading. A high correlation 
between geographic mobility and change in 
work activity, CWA, makes it difficult to deter- 
mine the effect of either of these two forms of 
human capital investment on rank promotions. 

The effect of sex on rank promotions is the 
same as the effect of sex on salary increases for 
the total sample. When the sample is broken 
down into the three age cohorts, females re- 
ceived significantly fewer rank promotions in the 
younger age cohort.® This was also true of salary 
increases. However, for the middle-age cohort, 
females received significantly more rank pro- 


®Because of the collinearity between SEX and 
SEX - DX in the middle-age cohort, SEX : DX is excluded 
from the regression of the middle-age cohort. 


204 THE AMERICAN ECONOMIC REVIEW 


MARCH 1977 


TABLE 2—OLS REGRESSIONS EXPLAINING THE DICHOTOMOUS VARIABLE RANK 
PROMOTION BETWEEN 1960 AND 1966 By AGE COHORT 














Variable Total —40 40-50 50+ 
Intercept 0.403 0.372 0.313 0.003 
(9.3) (5.1)? (3.0)? (0.0) 
DX 0.042 0.017 0.083 — 0.031 
(7.8) (2.0)? (6.2)? (—2.0)” 
DWxQ —0.001 — 0.0003 — 0.002 0.000 
(—29.6)° (1.9)? (—9.0)? (0.5) 
SEX —0.136 —0.267 0.056 0.026 
(-1.9)” (—2.7)8 (1.8)* (0.9) 
RES 0.123 0.198 0.153 0.124 
(9.5)? (10.1)# (6.7) (4.4)? 
TCH 0.366 0.532 0.300 0.168 
(29.4)? (26.9) (14.1)? (7.4)? 
MOBIL —0.027 — 0.048 0.019 0.022 
(—2.6)° —(3.8)° (0.9) (0.7) 
AGEPHD — 0.008 — 0.007 — 0.009 0.006 
(—7.4)° (—3.2)° (—2.9)4 (2.4) 
XPR 0.009 0.001 0.017 —0.003 
(7.9)? (0.5) (5.3)? (-1.2) 
CWA 0.055 0.001 0.056 0.192 
(6.4)? (0.1) (3.6)? (9.9) 
SEX : DX 0.024 0.040 — — 
(1.9)? (2.1)? 
R? 14 ; .09 .06 
F 208.93 134.08 40.9? 16.8? 
N 13,310 7152 3819 2214 


significant at the .01 level 
significant at the .05 level 
significant at the .10 level 


motions than males, even though they did not 
receive significantly greater salary increases, as 
was shown in Table 1. Females received rank 
promotions on par with males within the older 
age cohort. 

This evidence suggests that rank promotions 
are given to females as substitutes for salary in- 
creases within the middle-age cohort. It also sug- 
gests that Johnson and Stafford’s expectation of 
an eventual narrowing of female-male salary dif- 
ferentials is more accurate for the narrowing of 
rank differentials. It supports Astin’s conclusion 
(p. 10) that females claim more salary discrim- 
ination than discrimination in promotions. How- 
ever, it does not support Astin and Bayer’s 
(p. 199) or Blaine Mercer and Judson B. Pear- 
son’s (p. 266) conclusions that males and fe- 
males have equal rates of promotion. 

The higher promotion rate for middle-age 
females may be due to males having already 





achieved high ranks. In order to control for this 
and to determine whether there are any particular 
ranks out of which females have difficulty in 
being promoted, the three age cohorts were 
divided into subsamples designated by the indi- 
vidual’s rank in 1960. Regressions were run on 
each of these subsamples and the results are 
shown in Table 3. Only the regressions whose 
coefficients of determination were significantly 
different from zero are shown. The correlation 
between SEX and SEX : DX was so great among 
associate and full professors that the interaction 
term was omitted from the regressions for these 
ranks. Promotions of full professors were pro- 
motions to deanships. Since a deanship is an 
administration position it would require, in 
many cases, a change of work activity. For this 
reason, CWA was omitted from the regressions 
on the subsample of full professors. 

The effect of being female is to reduce sig- 


5 
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TABLE 3—OLS REGRESSIONS EXPLAINING THE DICHOTOMOUS VARIABLE RANK PROMOTION BETWEEN 1960 AND 1966 BY AGE COHORT AND 
Rank iN 1960 
Instructor Assistant Associate Full 
Variable -40 40-50" 50+ —40 40-50 50+ —40 40-50 50+ —40 40-50 50+ 
Intercept 0.822 — 1.847 0.948 — — 0.920 1.046 — —0.291 0.340 0.492 
18.8)” B.e’ (11.2) 15.9 (4,9) {+ 1.0) (2.2) (3.4)” 
DX 0.020 — 0.012 —=0.027 _ — ~ 0.084 0.039 — 0.013 —0.018 —0.124 
(1.8) © (0.1) (—2.8)" (-4.6)” (1.3) (0.4) (-0.8) (-5,5)" 
DXSQ —0.000 — ~0.001 0,001 — — 0.002 — 0.00] — 0.000 —0.000 0.001 
(-0.2) (=1.3) (5.7)” (5.8)” (—1.8)° (0.3) {—.05) (2.8) 
SEX ~ 0,231 — ~ 0.836 -0.721 — — -0.154 -O.117 — -0,233 =0.063 —0.034 
(-2.1)* (~1.9)4 (-5.6)" (~-2.3)° (-1.9)4 (=1.5) (—1.0) (-0.7) 
RES 0.112 — =0.474 0.037 — — 0.038 0.013 — — 0.086, 0.006 0.004 
(3.0) (+2.4)° (1.0) (0.6) (0,2) (=1.1) {0.2) (0.1) 
TCH 0.104 — ~0.131 0.030 — — {0.053 0.039 — —0.193 -0.111 —0.139 
(2.8)” (0.9) (0.9) (0.9) (0.5) (2.8) (-3.1" (-4,1)" 
MOBIL ~0.017 — 0.277 -0.029 — — —0.010 0.015 — 0.120 0.232 0.184 
{=1.1) (1.8)4 (-2.2)° (~0.4) (0.3) (2.3) (6.1)" (3.9) 
AGEPHD ~ 0.002 — ~0.016 —0.000 — — +0.001 0.014 — 0.020 0.003 0.009 
(-0.7) (-1.5) (-0.1) (-0.3) (-2.3)° (1.9) (0.6) (2.4)° 
XPR 0.001 — 0.034 — 0.009 — — ~ 0.005 0.015 — — 0.006 —0.001 — 0.008 
(0.4) (3.0)" (-3.1)" (~ 1.0) (2.2)° (+0.5) {—0.2) {—2.0)" 
CWA 9.019 — -0.114 0.036 — — 0.141 0.105 — — — Cl 
(1.3) (-hD (3.0) (6.4)" 3.) 
SEX + DX 0.035 — 0.128 0.105 = _ Sr 
(1.7)4 (1.5) (4.4) 
R? .07 — 58 04 05 03 06 02 07 05 03 06 
F 3.2 — 3.7" 10.1" 1S 1.0 10.6" 2.3" 1.3 3.1” 8.7" 10.0" 
N 423 43 38 2191 295 62 1474 883 184 463 1443 1244 
Number female 34 8 6 77 46 22 37 51 45 7 42 88 





* All individuals in this category received rank promotions. 
"significant at the .01 level 
‘significant at the .05 tevel 
significant at the .10 level 


nificantly the chance of rank promotion for all 
the subsamples of age and rank below full pro- 
fessor for which regressions were significant. 
For young assistant professors and instructors, 
the coefficient for SEX » DX shows that an addi- 
tional year of labor force participation during 
the 1960—66 interval resulted in a greater in- 
crease in the chance of rank promotion for 
females than males. However, full participation 
between 1960 and 1966 was not enough to offset 
the initial negative effect of being female. This is 
similar to the effect of additional labor force 
participation on salary increases of males and 
females in the young-age cohort. Apparently, 
females have to ‘‘prove’’ their professional 
interest before receiving rank and salary in- 
creases. 

An iterative probit technique was also used to 
estimate the effects of the variables in Tables 2 
and 3 on the probability of rank promotion. The 
OLS estimates of the effects of the explanatory 
variables on the probability of rank promotion 


were very close to the probit estimates for most 
variables, In particular, the estimates for the sex 
variables were quite close, although the probit 
estimates had consistently higher absolute val- 
ues but the same signs.” 


V. Summary 


This study has used longitudinal data to com- 
pare life cycle salary increases and rank promo- 
tions for male and female academic scientists. 
The sample was divided into age groups roughly 
corresponding to the childbearing, childrearing, 
and childfree ages for the female. Percentage 
salary increases over the 1960-66 period were 
significantly greater for males than females only 
in the young-age cohort. The regressions sug- 
gested that an additional year of work experience 
over this period would result in a higher salary 
increase for females than males. Percentage 


"For an explanation of probit analysis, see Henri Theil ` 
(pp. 628-32). 
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salary increases were equal for males and fe- 
males in the middle- and old-age cohorts. 
Since other studies have shown’ that females 
have lower salaries than comparable males, the 
absolute salary increases for females would be 
lower than for males in these age cohorts, even 
though the ratio of males to female salaries re- 
mained constant over the period. A narrowing of 
the salary differential was not present for the 
older age cohorts, contrary to the prediction by 
Johnson and Stafford. 

In the young-age cohort, females had a sig- 
nificantly lower chance of rank promotion than 
males. Within the middle-age cohort, females 
had a greater chance of rank promotion than 
males. In order to determine if this was due to 
females simply having farther to climb on the 
promotion ladder, the sample was subdivided by 
rank in 1960. Except for the promotion from full 
professor to dean, females had a significantly 
lower chance of promotion at all ranks and ages 
for which the OLS regressions were significant. 
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The Earnings and Promotion of Women 
Faculty: Comment 


By Myra H. STROBER AND ALINE O. QUESTER * 


In their recent article in this Review, George 
Johnson and Frank Stafford (J-S) attempt to 
downgrade the importance of discrimination in 
explaining the male-female wage differential 
among full-time faculty with a Ph.D. degree. 
They seek to substitute for the discrimination 
explanation the following alternative: ‘‘that the 
differential is primarily generated by the mar- 
ket’s reaction to voluntary choices by females 
with regard to lifetime labor force participa- 
tion and on-the-job training’’ (p. 889). Needless 
to say, a debate on the causes of the faculty 
wage differential by gender is nontrivial, since 
the policy implications of the alternative ex- 
planations are quite different. As J-S note, ‘‘If 
one accepts the conclusion that over half of the 
academic salary differential by sex can be ex- 
plained by the market’s reaction to voluntary 
choices of females regarding on-the-job train- 
ing, then the implementation of antidiscrimi- 
nation policies can be reconsidered’ (p. 902). 
We argue here, however, that no relaxation 
of antidiscrimination policies is warranted. 
While the economic analysis is interesting and 
carefully done, we find the J-S case for a sup- 
ply side explanation of the wage differential 
unconvincing. 

Employing a human capital model, J-S pro- 
pose that because new women Ph.D.s expect, at 
some time during their careers, to drop out of the 
labor force to care for children, their expected 
differences in labor supply over the life cycle 
operate so as to make them likely to select their 
first positions at institutions with high starting 
salaries. And, since, according to J-S, high- 
starting-salary institutions offer fewer opportu- 
nities to develop additional human capital, the 


_ “Assistant professors of economics, Graduate School 
of Business, Stanford University, and Department of 
economics, State University of New York-Cortland, 
respectively. 
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seeds of future wage differentials are sown early 
by women themselves. Then, the story contin- 
ues, women Ph.D.s dig their grave still deeper 
by dropping out of the labor force to raise their 
children, thus causing their already lower en- 
dowment of human capital to ‘‘depreciate.’’ 
When they return, ultimately, to fill full-time 
faculty positions, their wages are lower than 
those of their male counterparts. After several 
years of post-childrearing labor force experi- 
ence, women ‘‘reacquire skills’ (p. 895) and the 
male-female wage differential ceases to rise or 
may even narrow, though, of course, the effects 
of earlier deficits in the acquisition of post-Ph.D. 
human capital are never fully overcome. 

One would suppose that in order to test this 
life cycle human capital explanation for wage 
differentials, J-S would furnish empirical data 
on at least some of the following: (a) initial job 
preference patterns of women Ph.D.s; (b) 
starting salary differentials between prestigious 
(i.e., human capital-building) institutions and 
other institutions; and (c) drop-out and reentry 
patterns of women in academic positions. How- 
ever, no information is presented on any of these 
issues. Indeed it is curious that the data with 
which J-S chose to work are absolutely unsuited 
to testing their life cycle human capital hypoth- 
esis, since the National Science Foundation 
Register provides no information at all on regis- 
trants’ work histories. Instead of testing a 
hypothesis, J-S have fallen into the logical error 
of affirming the consequent. They have essen- 
tially said: if full-time women faculty behave in 
the manner which we postulate, the life cycle 
human capital model would generate a particular 
pattern of earnings differentials over the life 
cycle. Since we observe this particular pattern of 
earnings differentials in the cross-section esti- 
mation of our model, women faculty must be 
behaving as we postulated. 
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Our comment discusses six issues: (i) evi- 
dence on dropping out of the labor force and 
returning to a full-time academic appointment; 
(ti) the relevant time horizon for decision mak- 
ing and the tradeoff between salary and human 
capital-building opportunities; (iii) the worsen- 
ing of the gender earnings differential during the 
5—15-year postdegree period, and its later im- 
provement; (iv) the dearth of women faculty at 

` prestigious institutions and the dearth of women 
administrators; (v) the relevance of the non- 
citizen-citizen salary differential to an explana- 
tion of the gender differential; and (vi) the 
admissibility of the J-S method of determining 
how much of the gender differential is due to 
discrimination and how much is due to differ- 

` ences in the post-Ph.D. acquisition of human 
capital. i 


I. Evidence on Dropping Out of the 
Labor Force 

The women in the J-S sample were Ph.D.s 
employed in full-time faculty positions at Amer- 
ican institutions in 1970. As noted, there is no 
information on how many of the women in that 
sample had ever dropped out of the labor force. 
Many women Ph.D.s who drop out are unable 
to return to academic positions at all; others, 
by preference or circumstance, are employed 
full time but not in faculty positions. The J-S 
story might explain why the earnings of these 
women are quite low, but these women are not 
in the J-S sample. Since the assumption that a 


nontrivial proportion of current full-time faculty . 


have interrupted their careers is central to.the J-S 
argument, we present some evidence on the 
question. 

In a study based on a sample of some 2,000 
women who received their doctorates in 1957 
and 1958, Helen Astin found that 7 or 8 years 
after receipt of the doctorate 79 percent of the 
women had never interrupted their careers. And 
for those who had, the median interruption was 
only 14 months. Further evidence of the labor 
force dropout of women Ph.D.s comes from 
preliminary data thus far collected in a survey 
being carried out by the Committee on the Status 
of Women in the Economics Profession 
(CSWEP) of the American Economic Associa- 
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tion (AEA). (See Strober and Barbara Reagan ~ 
for a description of the sample.) Of 212 women “ 
Ph.D.s employed full time as academic econ- 
omists in fall 1974, only 9 percent ever had a 
gap in employment of 6 months or more since 
receipt of the Ph.D. degree, and even in the 
group of women over 35, those with an employ- 
ment gap of 6 months or more represent only 12 
percent of the total. It appears likely that women 
with interrupted careers may well represent only 
a small fraction of full-time female faculty. 


Il. The Relevant Time Horizon and the 
Tradeoff Between Salary and Human 
Capital Building Opportunities 

If one expects to drop out of the labor force 
after only a few years of work experience and ta 
remain out thereafter, the wisdom of maxi- 
mizing short-run monetary gain is incontrovert- 
ible. However, women who expect to work for 
only a few years during their adult lives do not 
generally take out four or more years to obtain a 
Ph.D. Thus, the expectation for women Ph.D.s 
in that probably small group who do intend to 
drop out, is, ultimately, to return to work. 
Women Ph.D.s are therefore not likely to be 
interested simply in their initial salaries, but 
rather in their lifetime earnings. And, perhaps 
most important, those who expect to drop out are 
interested in assuring that they can reenter the 
academic world when they wish to do so, Thus, 
we argue, it is likely that women who expect to 
drop out, far from turning down an offer at a 
prestigious institution, would be particularly 
likely to accept it, as much for reasons of build- 
ing contacts as for building skills. Any woman 


‘who expects one day to face a reentry situation 


knows that whom she knows will be at least as 
important as what she knows. Moreover, having 
once taught at Yale or M.I.T. can be as impor- 
tant a signalling device for a woman as for a 
man, even if the woman is signalling after a 
several year work hiatus. 

J-S present no evidence, nor do we have any, 
on the number of women who turn down job 
offers at prestigious institutions. There are very 
few women in top departments, but whether this 
is a result of supply- or demand-side factors, or 
their interaction, remains unclear. However, it 
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does strain the imagination to picture women 
* deliberately turning down offers at presti- 
gious institutions because of low salaries. We 
have no data on starting salaries, but a brief 
investigation of American Association of Uni- 
versity Professors’ salary data for 1972-73 
for institutions having the top-rated econom- 
ics departments (see Alan Cartter) reveals 
that three of those seven institutions (M.I.T., 
Stanford, and the University of Chicago) had 
pay scales for assistant professors which were 
between the 80th and 95th percentiles. Among 
' the seven schools, only Yale and Princeton paid 
particularly low salaries. Yet, there is no evi- 
dence that M.I.T., Stanford, or the University 
of Chicago had more women assistant professors 
than Yale or Princeton. Moreover, it is instruc- 
tive to compare assistant professors’ salaries 
among some of the schools in the Boston area. 
(See Table 1.) A woman who wished to teach at 
the assistant professor level in the Boston area 
and who had an offer from M.I.T. could, on the 
average, have topped that annual salary in 1972- 
73 only at Boston University (by $100). At 
Wellesley, Tufts, Brandeis, and Boston Col- 
lege, assistant professors had not only less pres- 
tige but also lower average salaries. In addition, 
they may have had fewer consulting and/or sum- 


TABLE 1—SALaRY FOR ASSISTANT PROFESSORS 
AT SELECTED INSTITUTIONS, 1972-73 





Institutions Having the 
Top Seven Economics Salary 





Departments? (In Thousands of Dollars) 
Harvard 14.6 
M.LT. 15.2 
Yale 13.6 
Stanford 15.7 
University of California, 

Berkeley” 14.5 
Princeton 14.0 
University of Chicago 14.7 


Selected Institutions in 
the Boston area 


Boston College 14.9 
Boston University 15.3 
Brandeis 14.4 
Tufts 13.7 
Wellesley 14.9 


Source: AAUP Bulletin. 
a As defined in Cartter. 
>Data are for the entire University of California. 
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mer research salary opportunities. Clearly the 
existence, size, and effect of a tradeoff between 
starting salary and human capital-building 
opportunities or between initial job and con- 
sequent reentry possibilities need more research. 


HI. The Initial Worsening of the Gender Wage 
Differential and Its Eventual Improvement 
For all six disciplines studied by J-S, the 

male-female wage differential becomes in- 

creasingly unequal as years of potential post- 
degree experience goes from 0 to 15 years. 

J-S maintain that this is so because these are 

the years when, for women, ‘‘child care is 

most prevalent’’ (p. 895). It is difficult to see 
how the prevalence of child care explains the 
increase in the gender wage differential 
among full-time faculty. Those women who are 
working part time or who are out of the labor 
force entirely during these years clearly cannot 
affect the full-time faculty gender differential, 
which J-S are studying. It may be that J-S mean 
to imply that the widening wage differential is 
explained by increasing productivity differences 
among full-time faculty in instances where 
women faculty have young children. However, 
it would appear that in keeping with their life 
cycle human capital hypothesis J-S would wish 
to point to the reentry of women during years 

5-15 as being responsible for the increased wage 

differential. 

Nonetheless there are alternative explanations 
for the worsening of the differential. Discrimina- 
tion may simply worsen over time. Alterna- 
tively, the effects of discrimination may worsen 
over time as, for example, women invest less 
and less in themselves as they become increas- 
ingly discouraged by discrimination. J-S suggest 
that discrimination alone should not result in 
women investing less in themselves because 
“although the returns to investing in an addi- 
tional unit of human capital are lower for a group 
which is discriminated against, the opportunity 
costs of investment are correspondingly lower’’ 
(p. 890). 

If the nature of discrimination is simply a 
lower rental price per unit of human capital, then 
the above argument is correct. However, the 
nature of discrimination against women faculty 
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members does not appear to be exclusively of 
this variety. Rather, discrimination also consists 
of paying women faculty a price which bears 
only an irregular and unpredictable relation- 
ship to their human capital. For example, in four 
of the six academic fields which J-S studied, 
‘females who received their doctorates from 
relatively prestigious schools do not have signifi- 
cantly higher salaries than females who attended 
other graduate schools’’ (p. 896). Indeed, in one 
of the fields (economics), the incremental return 
to attending a top-ranked graduate school was 
negative. J-S attribute these results to the fact 
that women faculty do not obtain the large 
amounts of postdegree experience required to 
yield a significant return on a prestigious degree. 
However, in their recent article, J-S find slightly 
higher earnings for economists with prestigious 
degrees even after only 5 years of postdegree 
experience (1974a, p. 558). Moreover, for the 
human capital explanation to fit, one would have 
to make the unrealistic assumption that women 
in two of the six fields somehow acquired more 
postdegree human capital than the other women. 
And to explain the negative return would require 
some even more peculiar behavior postulate, 
although this negative return may be a statistical 
problem resulting from the age distribution as 
- well as the small size of the female economist 
sample.! 

Where the nature of discrimination is not 
simply a lawer rental price per unit of human 
capital but a highly uncertain return, the oppor- 


‘Further evidence on the differences in returns to men 
and women feculty comes from a recent study by M. G. 
Darland et al who looked at the effect on earnings of 
the number of articles and books written. Articles and 
books may be viewed as a measure of productivity or as 
a measure of investment in human capital. In either case, 
using data collected by the Carnegie Commission, the 
authors found that in the salary regressions for Research 
Universities Type I not only were the coefficients on the 
variables ‘‘number of articles’? and ‘“‘number of books” 
smaller for women than for men but also their signifi- 
cance varied: the number of articles written was sig- 
nificant in explaining male earnings in five of the six 
fields investigated, but significant for women in only 
three fields. Similarly, number of books written was 
significant for men in four of the six fields, but signifi- 
cant for women in only two fields. 
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tunity costs of additional investments in human 
capital are not equal to the marginal returns. In a 
recent article David Levhari and Yoram Weiss 
inquire into the effects on human:capital invest- 
ment where earning power in the first period is 
random. They find that, given such an assump- 
tion, it is ‘tin general impossible to determine 
whether the expected return on investing extra 
time in human capital . . . is above its expected 
alternative cost’* (p. 960). We find no compel- 
ling evidence to dismiss discrimination as an 
important force in worsening the gender wage 
differential during the 5~15 year postdegree 
period. 

One of J-S’s interesting findings is that at 
“advanced years’’ of postdegree experience the 
male-female salary differential either grows at a 
much slower rate (anthropology, mathematics, 
biology) or narrows (economics, sociology, 
physics). Their explanation for this phenomenon 
is that by this time the women who have reen- 
tered the labor force have ‘‘reacquired’’ their 
skills. We should like to suggest that discrimina- 
tion in promotion practices could also yield J-S’s 
result, since promotion often carries with it a 
substantial salary increment. If men tend to be 
promoted in the early years of their careers and 
women in the later years.as the J-S data suggest 
(p. 896), then these differential promotion 
practices can explain not only the more rapid 
increase in women’s earnings in the later years, 
with the consequent decline in the female-male 
wage differential, but also the growth of that 
differential in the early (fifth through fifteenth) 
years. 


IV. The Dearth of Women Faculty at 
Prestigious Institutions and the Dearth of 
Women Administrators 

J-S contend that if one wishes to employ a 
discrimination hypothesis to explain why 
women are less frequently on the faculties of 
prestigious institutions one needs to assume thet 
the faculties of the Harvards and Yales of this 
world harbor stronger prejudices against women 
than do other institutions. Although such an 
assumption is plausible, it is not required for the 
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applicability of the discrimination hypothesis. 
* AS long as the best schools get first choice of the 
distribution of talent, the faculties of prestigious 
institutions could be the least discriminatory 
toward women and still have the smallest pro- 
portion of women faculty. 
If the best schools choose first, or in effect 
choose first as candidates await decisions from 
. the best schools before acting upon other offers, 
then only the best schools are able to select 
from the entire group of job market candidates. 
Assuming that among the candidates the distri- 
butions of ability by sex are identical, if the 
faculties at the best schools have even a slight 
preference for male faculty members, they will 
end up selecting a higher proportion of males 
than is contained in the distribution, This means 
that when the next-best schools begin their 
selection, the distribution of new Ph.D.s is 
different in two ways: 1) there are proportionally 
more women in the distribution than there were 
previously; 2) the distribution of ability by sex is 
now not identical; the females who are left are 
now slightly more able than the males. Thus, 
although the faculty in the less prestigious insti- 
tutions may be more prejudiced against women, 
the price they must pay for their prejudice is 
much greater. If the taste for discrimination is 
uniform among schools, therefore, less presti- 
gious schools are likely to end up with more 
women on the faculties. And, depending on the 
size of the differences in tastes and price among 
schools, this result may also hold even where the 
taste for discrimination is higher at nonpresti- 
gious institutions.” 


One might ask why discrimination at the more presti- 
gious schools has taken the form of exclusion of women. 
Why haven’t prestigious institutions hired women and 
simply paid them less? It may well be that faculty members 
in high status institutions have a greater than average concern 
with the maintenance of prestige. To the extent that high 
salaries and high prestige are viewed as reenforcing, the 
notion of employing faculty at rates lower than the estab- 
lished norm for a given rank might be particularly unpalat- 
able to academics in high status institutions. Moreover, a 
preference for wage differentials might be especially weak 
in a nonprofit setting where at the hiring (i.e., departmental) 
level, faculty positions rather than salary dollars are often 
seen as the scarce resource. 
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The explanation which J-S offer for the dearth 
of women academic administrators is that ad- 
ministrative positions require the building of 
specific human capital and that ‘‘if higher turn- 
over of women is expected, both women and 
employers will have incentive to invest in 
smaller amounts of specific human capital’’ 
(p. 897). We should first like to point out that 
even if women do tend to drop out of the labor 
force to raise children this does not mean that 
the turnover rate (separations rate) is higher for 
women than for men. Men also leave their jobs, 
albeit possibly for different reasons. Again, of 
course, the size of the male and female separa- 
tions rates can be empirically examined. But 
even more importantly, it is unlikely that either 
males or females will be asked to do, or be inter- 
ested in doing, much administrative work early 
in their careers. Faculty generally wait until 
after age 40 to begin investing in whatever 
“‘specific’” human capital is required for admin- 
istration. Women over 40 who are teaching full 
time are unlikely to be greater training risks than 
their male counterparts. It is our impression that 
women are absent from administrative posts not 
because they turn down opportunities to fill them 
or because they lack the relevant ‘‘know-how’’ 
about the operation of their departments or 
universities, but because they rarely receive the 
opportunity to ‘‘train’’ for these posts. And the 
J-S evidence on the very substantial earnings in- 
crement received by those women who do 
administer only serves to strengthen our 
impression. 


V. The Noncitizen-Citizen Wage 
Differential 

In their attempt to show that discrimination is 
not a viable explanation for the male-female 
faculty wage differential, J-S test to see whether 
the wage differential between citizen and non- 
citizen faculty follows the same pattern over 
time as the male-female differential. The theory 
is that if male academics discriminate against 
women, then we might find that they discrimi- 
nate against noncitizens in the same way. That 
is, if the two differentials do not follow the same 
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pattern, then discrimination is less likely to be 
responsible for the gender differential. The 
difficulty with this reasoning is that while non- 
citizens, if they are discriminated against, can 
become citizens, women cannot become men. 
Thus, elementary price theory would lead one, a 
priori, to expect different patterns over time in 
the two differentials. 

In fact, J-S find that among biology professors 
at the top 20 graduate schools the noncitizen- 
citizen earnings differential improves over time, 
from .722 at 0 years of postdegree experience to 
unity after 10 years of such experience (p. 900). 
We suspect that the reason for the decrease in the 
differential is that the types of individuals in the 
noncitizen group at 0—5 years of potential post- 
degree experience are completely different from 
those in the group at higher potential experience 
levels, i.e., that the cross-section pattern of 
noncitizens’ earnings bears little relationship to 
the life cycle pattern of noncitizens’ earnings. 
We expect that at 0-5 years of postdegree expe- 
rience J-S are observing foreigners. who have 
remained in the United States after finishing 
their Ph.D.s. These individuals may face dis- 
crimination. However, if they plan to remain in 
the United States they would most likely become 
citizens. Otherwise they would return to their 
countries, and would not be included in the J-S 
sample. After 10 or more years of postdegree 
experience, the noncitizen group in the J-S 
sample are probably Canadians or distinguished 
visiting professors from universities outside the 
United States, neither of whom are likely to face 
discrimination. 


VI. Admissibility of Assigning Weights 
to the Relative Roles of Discrimination 
and Human Capital Building 

After reading J-S’s explanation of wage 
differentials, the uninitiated might suppose 
that since women are supposed to rent out a 
higher fraction of their human capital when 
they first enter the job market; that the start- 
ing salaries of women Ph.D.s would be 
greater than the starting salaries of male 
Ph.D.s. However, this is not the case. Ac- 
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cording to Tables 3 and 11 in the J-S article, | 
new women Ph.D.s earn 4—11 percent less, 
(7 percent less on the average) than their 
male counterparts. J-S choose to call this 7 
percent the ‘‘discrimination coefficient.” We 
should like to point out that if J-S are indeed 
correct, and that' women do in fact rent out a 
higher fraction of their human capital on their 
first job, then 7 percent is merely the lower 
bound on the discrimination coefficient.4 

But even if 7 percent were the correct dis- 
crimination coefficient for new Ph.D.s, there 
is no reason to assume, as J-S do, that this 
coefficient remains constant over time. (J-S 
assume that the entire worsening of the female- 
male wage differential over time is caused by 
gender differences in the post-Ph.D. acquisition 
of human capital.) Discrimination may increase 
over time if departments are more even-handed 
with respect-to hiring than they are with respect 
to the speed of promotions and concomitant 
salary increases. There may be greater age 
discrimination against women than against men 
so that older women may suffer the effects of 
both sex and age discrimination. As noted ear- 
lier, the effects of discrimination may be cumu- 
lative as discouragement becomes progressively 
greater even if those doing the discriminating do 
not, worsen their practices. Finally, new female 
Ph.D.s may face less discrimination today 
than did women in the past. If this is the 
case, inferring life-cycle earnings patterns from 
the cross-sectional earnings patterns is esp2- 
cially misleading. 


3Taking account of supposed sex differences in the amount 
of human capital rented out, the discrimination coefficient 
may be calculated as follows: Let X = amount of human 
capital; Y = average annual male salary; a = fraction ‘of 
human capital rented out by men; £ = fraction of average 
annual male salary earned by women. If we assume that 
women rent out all of their human capital, then women’s 
salary per unit of human capital is BY/X; men’s salary per 
unit of human capital rented out is Y/aX. If we take the 
ratio of these terms we obtain a8. The discrimination co- 
efficient then is 1 — a8. For example, if men rent out 90 
percent of their capital and women 100 percent, while 
women earn 93 percent of what men earn, then the dis- 
crimination coefficient is not 7 percent, but 16 percent. 


Helen S. Astin, The Woman Doctorate In Amer- 


a 
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The Earnings and Promotion of Women 


A 


Faculty: Reply — 


By GEORGE E. JOHNSON AND FRANK P. STAFFORD* 


The comments by Stephen Farber and Myra 
Strober anc Aline Quester (S-Q) on our paper 
are very different in purpose and nature. The 
former is a utilization of longitudinal data to test 
some of our findings based on a single cross 
section; the latter is an expression of skepticism 
concerning our basic conclusion. This conclu- 
sion was that it is likely that slightly over half of 
the academic salary differential by sex (in 1970) 
would have existed even in the absence of direct 
labor market discrimination because of historical 
differences >etween the sexes in patterns of work 
attachment. 

Before cealing with the substance of the 
comments, let us make two general points. First, 
in our paper (1974b) we did not maintain that 
direct labor market discrimination in the aca- 
demic market place was unimportant; such a 
conclusion would be unwarranted on the basis of 
the analysis. Second, it should be noted that as 
a result of government pressures on the academic 
sector during the past five years our estimates for 
1970 are likely to overestimate the currently 
prevailing total male-female salary differential 
and of the proportion of that differential attribut- 
able to discrimination. 

In responding to the comments it is simpler 
to organize the discussion in terms of the six 
issues raised by S-Q and then turn to Farber’s 
comment. 


I. Labor Force Participation 
The central point of our paper is that the 
household division of labor operates to in- 
crease home production of married women 
and to reduce their market activity. The re- 
sulting on-the-job training differences between 
men and women faculty, while smaller than 


*University of Michigan. 
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the corresponding differences in the general 
labor market, do result in a salary differential 
between men and women faculty. Overall we 
find a 10-15 percent 9-month salary (wage) 
differential whereas a corresponding figure for 
all working women would be on the order of ` 
50 percent (see Solomon Polacheck). 

Although our NSF ‘data do not contain 
information on marital status and family obli- 
gations, the data used by Helen Astin do have 
such information. There are two distinctive 
features of women doctorates which mitigate 
against obsolescence and limitation of profes- 
sional development arising from reduced labor 
market participation. First, women doctorates 
are less likely to be married (55 percent 
versus 86 percent of a comparable age’ group) 
and second, ‘‘among women of comparable 
ages in the general population only 45 percent 
worked as compared with 91 percent of the 
women in this sample’’ (Astin, p. 58). 

On the other hand, women doctorates were 
influenced by family in a manner parallel to 
that observed for women in other studies of 
the labor market. While full-time withdrawal 
from the labor force was rather uncommon, 
reduced participation in the form of part-time 
employment was more common and was most 
strongly influenced by marital status, hus- 
band’s income, and presence of preschocl 
children. Further, Astin demonstrated that, at 
least historically (1965 data), ‘‘the typical 
women doctorate in the sample spent about 
half her working time in teaching and about 
one-fourth in research. . . . [The] data showed 
that men doctorates; on the other hand, devoted 
a comparatively large proportion of their time to 
research and administration, (research, 41 
percent; teaching, 31 percent; administration, 
20 percent; other, 8 percent)?’ (pp. 63, 73). 
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Census data confirm the general pattern of 
“part-time employment and intermittent partici- 
pation. In 1960, 34.5 percent of women col- 
lege professors worked 50-52 weeks per year 
compared with 58.3 percent of men, and 
during the sample week the average workweek 
for women was reported as 35.0 hours versus 
42.3 hours for men. Intermittent participation 
can be inferred from data on the 1960 census 
‘Jabor reserve’ which for women college 
professors totalled 13,441 as compared with 
38,367 in the labor force. This means that about 
25 percent of women who had experience within 
the preceding ten years as college professors 
were out of the labor force at the time of the 
sample. The corresponding figure for men was 
6 percent.! 


New cohorts of women Ph.D.s are likely to | 


have labor force participation patterns closer 
to those of men. The human capital interpre- 
tation of the historical record would thus imply 
a reduction of the earnings and promotion 
differentials between these new cohorts of men 
and women faculty. Further, as we noted in our 
paper, the on-the-job training interpretation does 
not rule out discrimination as an important 
factor but does imply that a substantial differ- 
ence could arise even in the absence of overt 
or subtle forms of discrimination against 
women. 


II. Boston Area Salaries 


The discussion of starting salaries in the 
Boston area provides limited evidence since 
there is no control for skill levels of new Ph.D.s 
in the two groups of schools. Perhaps the salary 
foregone to teach at schools with greater training 
options could be ascertained by examining dif- 
ferences in salary offers (and accepted salary 
offers) for the same individual. This would 
effect a control for ability and graduate school 
training. In our (1974a) paper we noted that, in 
general, starting salaries of graduates of the most 


1See the U.S. Census, 7970; ‘‘Labor reserve” is defined 
as comprising those qualified for employment by past ex- 
perience but not currently seeking work. 
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highly ranked Ph.D. programs are below those 
of persons from other programs. Since the sala- 
ries of those from the top ranked schools are 
higher later on, we infer that an implicit market 
for training options does exist and that women 
with family commitments will, on average, 
choose to ‘‘buy’’ less training. 


Ill. The Widening of the Gender 
Differential 

The presumption in our analysis is that 
although our data are restricted to those em- 
ployed full time at the date of the survey, 
some of these women have previously experi- 
enced periods of part-time employment or 
labor force withdrawal. The probability of 
having experienced such a reduction in labor 
force activity and the cumulative magnitude 
of such reductions rises through years 0-15 of 
potential postdegree experience and is consis- 
tent with a human capital interpretation of the 
widening differential over this interval. We 
concede to S-Q that this earning pattern Is also 
consistent with discrimination. In human capital 
models which include nonmarket activity in the 
objective function, reliance on the argument of 
‘reduced opportunity costs for investment’ 
arising from discrimination is weakened. This 
is because if women are not discriminated 
against in the nonmarket sector there would be 
an added incentive to engage in nonmarket 
activity and to build up the associated skills. In 
this setting market discrimination could result 
in a cumulatively larger earning differential by 
gender. . 

Though limited, the evidence we have on the 
promotion of never married women appears (at 
least to us!) to be consistent with the human 
capital interpretation. On the assumption that 
discrimination occurs independent of marital 
status, we find it important to note that never 
married women appear to have done far better 
than married women in terms of promotion to 
full professor. 


IV. School Type and On-the-Job Training 
Concerning the virtual absence of women 
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at highly ranked schools we agree (as in their 
fn. 2) that discrimination could occur more by 
quantity adjustments (1.e., fewer women) 
rather than through wages (i. e., lower sala- 
ries for women at a given school), The point 
in our paper was simply that type of school 
serves as a proxy for level of on-the-job training 
and given the historically observed labor force 
participation of academic women (as outlined 
by Astin), we would expect fewer women at the 
prestigious schools on this basis alone. 


V. The Citizen-Noncitizen Differential 


S-Q contend that our evidence on the erosion 
of the citizen-noncitizen differential is inadmis- 
sible because 1) noncitizens can become citi- 
zens, or 2) because noncitizens with advanced 
years of experience who face discrimination will 
leave, or 3) the presence of distinguished (high 
paid and with extensive postdegree experience) 
foreign visitors accounts for much of the appar- 
ent narrowing at advanced levels of potential 
postdegree experience. We note that if the non- 
citizens facing the greatest discrimination (those 
from places other than Canada or Europe?) have 
lower potertial earnings in their home country, 
then they may still continue to work in the United 
States despite discrimination. Also since the 


NSF data base is restricted to members of U.S. 


professiona: societies, it is less likely to include 
distinguished visiting professors. 


VI. Discrimination or Human Capital 
Differences? 

In our (1974b) paper we used the initial 
starting salary differential as an estimate of 
the pure discrimination effect under the as- 
sumption that upon completion of the doctor- 
ate women and men have equal stocks of 
human capital and choose to rent them out in 
equal propcrtion. As we noted these assump- 
tions are likely to be erroneous in two re- 
spects but the errors would work in opposite 
directions. Specifically, women would on 
average have accumulated less capital in grad- 
uate school if they expect greater family obliga- 
tions, but such anticipated obligations should 
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induce them to ‘‘rent out” a higher fraction of , 
their human capital (or, alternatively, purchase 
fewer training options) when they first enter the 
labor force. 

Whether the pattern that we observed will 
obtain in the future (even in the absence of 
antidiscrimination policies) will depend heavily 
on intrafamily choices of market and home pro- 
duction. These choices are much less amenable 
to direct policy action though of course they can 
be altered by, for example, changes in tax treat- 
ment of child care expenditures. Yet, under the 
division of labor-human capital approach to 5 
explaining lifetime earnings of women, we 
would anticipate smaller family sizes and a 
greater accommodation by husbands to the 
career goals of those married women faculty 


_ to result in reduced lifetime earnings differen- 


tials between men and women academics. 


VII. Farber’s Results 


Taken at face value, Farber’s results con- 
cerning changes in salaries from 1960 to 1966 
offer unusually strong support for our estimate 
of the fraction of the salary differential caused 
by discrimination over the life cycle (see our 
Table 11). To see this, first assume that any . 
salary difference in the initial job after receipt of 
the doctorate (say, age 30) is entirely due to laber 
market discrimination. Up to age 40, where 
postdegree experience increases from 0 to 10, 
the change in the logarithm of the ratio of female 
to male salaries is estimated by Farber to be 
—.448 + .075 DX, where DX is the change in 
actual labor market experience over a 6-year 
period (see his Table 1). For women with a 
pattern of continuous work attachment DX=6, 
and the predicted effect on log (Ss/Sm) of being 
female over a 6-year period is .002, or an in- 
crease of .03 percent per vear. Between ages 
40 and 50 the predicted change in log (S/S m) is 
.021 per 6 years, or an increase of .35 percent per 
year, and for ages above 50 the predicted change 
is —.008, or a decrease of .13 percent per year. 

These estimates actually imply that by age 50 
(approximately 20 years of postdegree experi- 
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_ence) the salary of a woman with continuous full 
“ time work attachment will have increased by 3.8 
percent relative to that of a male professor. How- 
ever, although we do not have the variance- 
covariance matrix of Farber’s regressions, it is 
unlikely that this predicted change would be 
significant in a statistical sense. In any event, the 
results do appear to refute the hypothesis that 
discrimination against academic women in- 
creases with age. 
Although Farber’s results appear to support 
our basic argument of the effect of differential 
- labor force participation, we have reservations 
about his analysis. First, the variable DX is sub- 
ject to some degree of measurement error be- 
cause it is restricted to certain values (i.e., 2, 4, 
6) somewhat arbitrarily, does not distinguish 
work content, and does not distinguish people 
working ‘‘full time’’ for, say, 30 hours per week 
versus those working 60 hours per week. Thus, 
the estimated coefficients on the experience 
variables may be biased. Second, the form of 
Farber’s regression is not entirely consistent 
with the model we employed. Specifically, the 
longitudinal equivalent of our equation (1) 
would have been (in his notation) y = BDX + 
Ba DXSQ + BsSEX - DX + B;SEX - DXSQ + 
BeXPR-DX . . ., instead of his form y= 
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a, DX + a DXSQ + agSEX + &; SEX : DX + 
a,XPR +.... Without actually estimating the 
version consistent with our model, it is impos- 
sible to judge how critical is this difference. 
However, the difference in specification may 
explain why Farber obtains a consistently posi- 
tive estimate of ag. 
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On the Length of Spells of Unemployment 
in Sweden: Comment 


By ROGER AXELSSON, BERTIL HOLMLUND, AND KARL-GUSTAF LOFGREN * 


Ina recent article in this Review Nancy Barrett 
draws some strong conclusions concerning the 
length of spelis of unemployment in Sweden and 
the United States. Her main point is that the aver- 
age duration of a spell of unemployment is much 
higher in Sweden than in the United States, i.e., 
Swedish workers take longer to find jobs once 
they become unemployed! although they be- 
come unemployed less often than Americans. 
From this she concludes that the U.S. labor mar- 
ket is more efficient in the sense that job seekers 
are matched with vacancies at a higher speed. 

The purpose of this note is to show the incor- 
rectness of her assumptions and present more 
reliable estimates of the average duration of a 
spell of unemployment in Sweden. Our results 
indicate thai the difference between the United 
States and Sweden in this respect is negligible. 


I 


How long does a person remain unemployed 
on the average? This simple question cannot be 
easily answered, despite the wealth of data avail- 
able on the unemployed. The labor market sta- 
tistics normally report the average duration of 
unemployment for those who are unemployed in 
a particular week. This is the cross-section mea- 
sure reported by the Swedish AKU statistics, and 
this figure—-which is a ‘‘second best measure’”’ 
—is in fact used by Barrett. The ‘‘first best 
measure’’ which should be used is the average 
duration of a completed spell of unemployment.” 
Barrett uses some ‘‘unpublished material’’ to 
show that the second best measure is a good ap- 
proximation of the first best measure. It can be 


*Department of economics, University of Umea, Sweden. 

‘As a matter of fact, Barrett’s view is shared by several 
Swedish economists. 

2In a demographic context the first best measure can be 
interpreted as the expected lifetime and the second best 
measure as the average age of the population. 
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proved that this is the case if the probability of 
remaining unemployed is constant regardless of 
the duration of the previous unemployment. 
However, if the probability of remaining unem- 
ployed increases with the duration of the pre- 
vious unemployment—-which seems to be the 
plausible assumption—then the second best 
measure overestimates the true length of a spell 
of unemployment.? 


I 


Barrett applies the following formula‘ to cal- 
culate the weekly flow of individuals into new 
unemployment (J,,) as a percent of the labor 
force 


(1) 


where D, is the average duration of a spell of 
unemployment and UN is the rate of unemploy- 
ment. In Barrett’s calculations D, is approxi- 
mated by the available cross-section measure 
and UN is the official rate of unemployment in 
the Swedish AKU statistics. 

We intend to show that Barrett’s method of 
calculating /,,> implies that the total number of 
spells per year at three occasions are below the 
number of individuals who actually had experi- 
enced unemployment during the year, which 
evidently is absurd. 

In our Table 1 the numbers in columns (1)—(3) 
are obtained from the Swedish AKU statistics. 
The data represent the total number of unem- 
ployed, i.e., include both sexes. By using equa- 


UN = ly Dy 


3In other words it is possible to prove that if the death rate 
decreases with increasing age, then the expected life time is 
below the average age. For a proof see Ténu Puu, and 
Löfgren. 

‘The formula holds in a steady state. 

>Our calculations are based on the correct data. In Table 
1, p 216, Barrett has some rather peculiar data for D,. As 
far as we can see, only 5 out of 14 numbers are correct. 
This, however, does not affect her main conclusions. 


4 
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TABLE 1—THE WEEKLY FLOW INTO NEW UNEMPLOYMENT (/,,), THE AVERAGE DURATION OF UNEMPLOYMENT FOR 
THOSE UNEMPLOYED (T), AND' THE TOTAL NUMBER OF SPELLS PER YEAR 


























Tu UN L lu N-S N S 

(1) (2) (3) (4) (5) (6) (7) 
1966 8.4 1.6 3792000 0.191 376621 310413 1.21 
1967 10.3 2.1 3774500 0.204 400399 342966 1.17 
1968 10.8 2.2 3822200 0.204 405459 343654 1.18 
1969 12.4 1.9 3854900 0.153 306696 300542 1.02 
1970 12.0 15 3913000 0.125 254345 291858 0.87 
1971 13.5 2.5 3960800 0.185 381029 412776 0.92 
1972 16.2 2.7 3969500 0.167 344711 396239 0.87 











Source; Statistiska Centralbyrån (SCB) for columns (1)-(3); Arbetsmarknadsstyrelsen (AMS), 1973, p. 33, for column (6). 


L = the size of the labor force, yearly averages 


N = the number of individuals experiencing unemployment during the year 


S = the average number of spells per person 
N+ S = the total number of spells per year 


tion (1), column (4) is obtained. The next step is 
to calculate the total number of spells per year. 
This is possible if we use the same formula as 
Barrett: 


N-S 


a MS SEE 


The results are recorded in column (5). Column 
(6) represents the number of individuals experi- 
encing unemployment during the year according 
to the annual retrospective surveys. We can now 
see from column (7) that if Barrett’s estimate 
of the weekly flow into unemployment—built 
upon the second best measure (7, )—is valid, it 
follows, for at least three years, that each unem- 
ployed has been unemployed less than once! 


TABLE 2—THE NUMBER OF UNEMPLOYMENT PERIODS 
(THE RELATIVE DISTRIBUTION) 














Period 
S= 1 S=2 S23 Total 
1966 74.7 14.8 10.6 100.0 
1967 66.8 20.9 12.3 100.0 
1968 62.5 21.3 16.3 100.0 


Source: Arbetsmarknadsstyrelsen (AMS) 1970, p. 10. 


We shall presently show that her estimates of 
1, for the remaining years 1966—68 must also be 
wrong.® Table 2 enables us to obtain a minimal 


®The estimate for 1969 is obviously wrong. 


estimate of the average number of spells per 
person. By assuming that the total number of 
individuals belonging to the class $23 have 
experienced unemployment exactly three times 
per year we obtain what we below call S”*, i.e., 
a minimal estimate of the average number of 
spells per person. These minimal averages en- 
able us, by using equation (2), to determine the 
minimal yearly inflows 1, , and finally equation 
(1) gives us maximal estimates of the first best 
measure D,. These are shown in Table 3 for 
1966-68. A comparison with Barrett’s estimates 
shows that Barrett has §<$™" and conse- 
quently her estimates of D, exceed D307, 


TABLE 3—-MAXIMAL ESTIMATES OF THE AVERAGE 
DURATION OF A SPELL OF UNEMPLOYMENT IN SWEDEN 











(1966-68) 
gmin N- grin Prin prer 
1966 1.36 422162 0.211 7.58 
1967 1.46 500730 0.250 8.40 
1968 1.54 529227 0.265 8.30 





Note: N is obtained from Table 1, col. (6). 


UI 


We now intend to present some more plau- 
sible estimates of the average duration of a spell 
of unemployment in Sweden. The annual retro- 
spective surveys do not give any estimate of the 
total number of unemployment spells per year, 
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1963 -64 -65 -65 -67 -68 -69 -70 -71 


72 -73 -74 Years 


Figure 1. THe WEEKLY FLow into New 
UNEMPLOYMENT IN PERCENT OF THE LABOR FORCE 


which Barrett seems to believe. The Swedish 
survey reports the number of individuals expe- 
riencing unemployment at least once during the 
year and, for some years, the distribution of 
unemployment spells according to Table 2. 
However, we do not know the distribution 
within the class $ 23. As Robert Flanagan 
(1975, pp. 223-24) points out the same holds 
true for U.S. data on unemployment spells, 
which makes Barrett’s calculations of the U.S. 
unemployment duration questionable. 

The weekly flow into new unemployment can 
be calculated by taking the number of people 
unemployed one week or less in the cross- 
section distribution. The results of those com- 
putations are depicted in Figure 1.” 

The average for both sexes is 0.3 percent 
which means that the weekly inflow into the 
stock of unemployed is about 12,000 persons 
(see Flanagan, 1973, p. 121). By using the 

"cross-section unemployment duration—which 
is Barrett’s method—we get much lower values 
of the size of the inflow (about 6—7,000 persons 
a week). This figure in per cent of the labor force 
is denoted 7* and also depicted in Figure 1. 


™The Swedish AKU Survey has the class 0--2 weeks as its 
smallest break whereas the statistics on unemployment 
registered at the employment offices contain information on 
the number of people unemployed one week or less. 
Assuming that the annual relative distribution of registered 
unemployment within the class 0-2 weeks holds approxi- - 
mately also for the AKU Survey, we obtain an empirical 
estimate of /,,. 


MARCH 1977 





1963 -64 -65 -66 -67 -68 -69 -W -7 -M2 -3 -% Years 


FIGURE 2. THE AVERAGE DURATION OF 
UNEMPLOYMENT 1963—74 


By applying equation (1) it is now possible to 
get some rough estimates of the average duration 
of a completed spell of unemployment. The 
results are represented in Figure 2 (D,,). We also 
depict the cross-section average duration (T,) in: 
order to make comparison possible. There is 
obviously a considerable difference in magni- 
tude; the average duration for completed unem- 
ployment spells is approximately only half as 
long as the cross-section figure as reported by the 
AKU Survey. Our estimates accordingly confirm 
the hypothesis that the probability of remaining 
unemployed increases with the duration of a 
spell of unemployment. As Hyman Kaitz (p. 12) 
has demonstrated this behavior holds for the 
United States, too. 

There is a possibility that our figures to some 
extent underestimate the true length of an unem- 
ployment spell if the assumed distribution within 
the class 0-2 weeks is invalid. From Table 3 it is 
however quite clear that the cross-section values 
exaggerate the average duration of completed 
spells. The maximal estimates for the years 
1966-68 are also depicted in Figure 2 (D205), 
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It is possible to obtain an additional estimate 
“of the average duration of an unemployment 
spell by taking the average annual weekly in- 
flow of unemployed to the employment offices 
and the annual average of the stock of registered 
unemployment. By applying formula (1) we cal- 
culate D7}, which is depicted in Figure 2, We 
now get a still lower unemployment duration 
estimate. The fairly deep recession of the early 
1970’s has not affected the average duration of 
registered unemployment. The explanation is 
probably that the observed increasing propensity 
to register means that people who have been un- 
employed more than one week register at the 
employment offices and are then at first counted 
as unemployed less than one week. Such rising 
propensity to register means that the cross- 
section duration distribution of registered unem- 
ployment could be more skewed towards short- 
term unemployment. 


IV 


We have in this note attempted to show that 
the average duration of a completed spell of un- 
employment in Sweden is far below the cross- 
section estimates of unemployment duration. 
Our estimates indicate that the difference in this 
context between Sweden and the United States is 
pretty small; in fact Sweden appears to have a 
lower average duration of unemployment? as 
well as a lower rate of weekly inflow to the stock 
of unemployed. To conclude that these differ- 
ences have no welfare implications seems to be 
exaggerated agnosticism. A large flow of new 
unemployment could to some extent reveal the 
importance of the ‘‘secondary labor market,”’ 
for example. In fact, the problem of hard-core 
unemployment does not require a high rate of 
long duration unemployment. As has been 
pointed out by Robert Hall concerning the U.S. 


8This conclusion is based on Barrett’s figures for the 
United States, p. 216. It is somewhat strange that her esti- 
mates regard whites only and that she draws policy con- 
clusions on such limited information. 
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labor market, ‘‘some groups in the labor force 
have rates of unemployment that are far in excess 
of the rates that would accord with the hypoth- 
esis that the unemployed are making a normal 
transition from one job to another. Some groups 
exhibit what seems to be pathological instability 
in holding jobs. Changing from one low-paying, 
unpleasant job to another, often several times a 
year, is the typical pattern of some workers. The 
resulting unemployment can hardly be said to be 
the outcome of a normal process of career ad- 
vancement’’ (p. 389). 
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On the Length of Spells of Unemployment 


4 


in Sweden: Reply 


By NANCY SMITH BARRETT * 


In their comment on an earlier exchange in 
this Review: between Robert Flanagan and my- 
self, Roger Axelsson, Bertil Holmlund, and 
Karl-Gustof Löfgren (A-H-L) dispute my find- 

ings that the average duration of unemployment 
in Sweden ñas, for the past decade, been longer 
than in the United States. Their argument is un- 
convincing, however, for several reasons. First, 
it is impossible to determine whether the bias in 
the Swedish retrospective survey data that they 
use to demonstrate their point stems from an 


overestimate of duration (as they assume) or of 


the number of persons experiencing unemploy- 
ment. Second, while they ‘‘adjust’’ my estimate 
of duration of unemployment for Sweden, they 
fail to make a similar adjustment for the U.S. 
data. If there is an error in my estimating tech- 
niques, the bias is likely to be in the same direc- 
tion for both countries since the unemployment 
surveys are similar and are likely to have similar 
biases. Finally, there is other evidence that the 
average duration of unemployment is longer in 
Sweden than in the United States. 

A-H-L correctly observe that the duration 
concept used in the monthly labor market sur- 
veys in Sweden and the United States is the 
length of time an unemployed person has been 
unemployed, not the average length of a com- 
pleted spell. Decomposing unemployment into 
turnover and duration as Flanagan and I did in 
our earlier studies requires estimating the aver- 
age length of a completed spell, a statistic that 
is not available from the monthly surveys. 

One source of data on the length of completed 
spells is the annual retrospective surveys con- 
ducted in each country that ask individuals to 
report their unemployment experience over the 

*Professor of economics, American University, on leave 


as Deputy Assistant Director for Fiscal Analysis, Con- 
gressional Budget Office. 
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entire year. However, these surveys are subject 
to a number of biases associated with retrospec- 
tive reporting and are generally considered less 
reliable than as a measure of unemployment than 
the monthly surveys. f 

A-H-L contend that my duration measures for > 
Sweden would result in a situation in which the 
average number of unemployment spells per 
year at three occasions are below the number of 
individuals who experienced unemployment. 
However, their data on the number of persons 
experiencing unemployment are obtained from 
the Swedish retrospective survey that shows an 
even gredter inconsistency in this respect than 
my estimates show. For the years 1966, 1967, 
1968, and 1969 (the only years for which I have 
the full survey results available), data from the 
Swedish retrospective survey show an average 
number of spells of 0.886, 0.803, 0.745, and. 
0.955 respectively, using the formula: 

Gus UXxLx 52 
~ NxD 

where 

S = average number of spells per unem- 

ployed person per year 


N = number of persons experiencing unem- 
ployment in the year 


L = average labor force (monthly survey 
. concept) - 


D = average duration of unemployment (in 
weeks) 


U = unemployment rate (monthly survey) 


This means that in the Swedish retrospective 
survey either D, average duration of unemploy- 
ment or N, the number of persons experienc- 
ing unemployment is seriously biased upward. 
A-H-L seem to assume implicitly that all the bias 
is in the duration component, but they show no 
evidence that the. bias is not in N. I recognized 
this problem when I estimated duration for 
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> Sweden and used a lower duration estimate than 
that obtained from the retrospective survey. 
While my duration estimates for Sweden may 
still be high, a test of the consistency of my esti- 
mates should not use an estimate of N that is very 
likely to have a strong upward bias. I would 
suggest that a different (lower) estimate of N 
would show that in all cases the average number 
of spells per person would exceed one. Further, 
the revised duration estimates by the authors in- 
volve use of the same upwardly biased N which 
implies their duration estimates for Sweden are 
much too low (D being inversely related to N for 
a given unemployment rate). 

Second, if it is true that an alternative method 
for estimating duration of unemployment is 
desirable, the same techniques should be applied 
to both the U.S. and Swedish data for making 
comparative statements. Since both the retro- 
spective and monthly surveys are similar for 
both countries, any biases are likely to be in the 
same direction. For comparative purposes, 
therefore, it is not very useful to demonstrate 
that the estimate of duration for Sweden is too 
high unless it is also shown that the estimate for 
the United States is not too high. 

Finally, other evidence can be brought to bear 
that indicates rather clearly that Swedes experi- 
ence, on the average, longer spells of unemploy- 
ment than American workers. First, if one com- 
pares the duration of unemployment reported for 
those unemployed in the monthly surveys, the 
average duration in Sweden for the period 1967— 
72 averaged 12.9 weeks compared with 9.5 
weeks for the United States.! While both of these 
measures may overestimate the duration of com- 
pleted spells (to the extent that the survival rate 
increases with the length of the unemployment 
spell) the relative difference between the mea- 
sures might not be very much different if survi- 
val rate patterns in both countries are similar. 

Further, Flanagan in our original exchange of 
articles, finds that there is no significant dif- 
ference between the rate of long-duration 


1I was not able to obtain the later Swedish surveys in the 
time allotted to prepare this note. 
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unemployment (the percent of the labor force 
unemployed 15 weeks or longer) between the 
two countries. Since the U.S. overall unemploy- 
ment rates are much higher than for Sweden, 
long-duration unemployment represents a 
smaller proportion of the total unemployment in 
the United States. This is borne out by Table 2 of 
my original paper that shows a much higher 
proportion of the unemployed experiencing 
spells of 13 weeks or more in Sweden than in the 
United States. Although this comparison uses 
the monthly survey concept of; duration, the 
direction and magnitude of thé difference is 
striking. 

A final consideration that I found particularly 
striking in the Swedish data is the remarkable 
inverse relation between duration and turnover 
of unemployment in various cross sections— 
most notably across age groups and regions, and 
a lack of any distinct relationship in the Amer- 
ican data. This led me to the conclusion that 
longer expected durations of unemployment in 
Sweden may discourage a certain amount of job 
mobility in response to market signals. This 
captive worker effect may result in a productivity 
loss in the Swedish labor market even though 
unemployment is relatively low. It is interesting 
to note that the A-H-L revised estimates of dura- 
tion and turnover in Sweden show that between 
1965-66 and 1971-72 the increase in unem- 
ployment that occurred was entirely due to in- 
creased duration, with the incidence of unem- 
ployment actually declining over the period. 

Despite the ambiguities in their analysis, how- 
ever, the Axelsson, Holmlund, Löfgren piece is 
important in its recognition of the importance of 
decomposing unemployment flows into turn- 
over, that is, frequency of occurrence of unem- 
ployment, and duration, that is, average length 
per spell. These two components have different 
underlying determinants and hence different 
implications for remedial policies. Any inter- 
national labor market analysis should go beyond 
gross comparisons of unemployment rates and 
examine these components where possible. 
However, measuring these components, partic- 
ularly the length of completed spells is difficult, 


Earnings, Productivity, and Changes in 


, Employment Discrimination During the 1960's: 
Additional Evidence 


By JAMES E. Lonec* 


A recent article in this Review by Joan 
Haworth, James Gwartney, and Charles 
Haworth (hereafter H-G-H) presented some 
significant findings on the source and structure of 
improvements in the relative economic status of 
nonwhite males during the 1960’s. Specifically, 
H-G-H concluded that approximately one-half 
of the increase in the nonwhite/white earnings 
ratio (NWER}) during the 1960’s was simply 
“, . . attributable to the exiting of older nonwhite 
workers with low relative earnings combined 
with the entry of younger, better-prepared non- 
whites who have high relative earnings’’ 
(p. 167). The balance of the gain in relative 
nonwhite earnings was the result of a decline in 
employment discrimination against nonwhites 
and improvements in the relative productivity of 
nonwhites. 

If correct, these findings have several impor- 
tant implications for the prospect of black and 
white earnings equality. First, they suggest that 
the effects of past discriminatory practices in 
both employment and the acquisition of human 
capital continue to reduce the earnings power of 
older black males still in the labor force. These 
past practices are an important source of current 
differences in the average earnings of blacks and 
whites in aggregate. Hence, they constrain the 
success of policies to achieve racial earnings 
equality. 

This brief note presents some additional evi- 
dence consistent with the H-G-H conclusions. 
We are mainly concerned with their data in 
Table 3 (p. 164) on changes in the NWER within 
age cohorts between 1959 and 1969. The H-G-H 
hypothetical ‘‘identical productivity’? NWER 
measures the nonwhite-white earnings gap 
caused by factors other than measured produc- 
tivity variables, such as racial differences in 


*Assistant professor of economics, Auburn University. 


occupational structure which are unrelated to 
productivity differences. Since the relative 


‘occupational distributions indirectly revealed by 
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these hypothetical NWER underlie some of the 
major H-G-H conclusions, a more direct exam- 
ination of changes in the occupational distribu- 
tion of blacks and whites during the 1960’s may 
prove a useful check on their findings. 

A group’s index of occupational status can be 
calculated by weighting the proportion of the 
group employed in an occupation by the mean 
earnings for the occupation and summing across 
major occupational categories.! The higher 
(lower) a group’s index, the greater the propor- 
tion of the group in higher (lower) paying occu- 
pations. Therefore, the ratio of nonwhite to 
white occupational status (NWOS) will measure 
solely racial differences in the distribution of 
workers among occupations. The higher (lower) 
the NWOS, the more (less) favorable the occu- 
pational structure of blacks relative to whites, 
ceteris paribus. 

Estimates of the male NWOS for age cohorts 
in 1959 and 1969 are presented in Table 1, along 
with the corresponding NWER.” In aggregate, 
the NWOS increased by 10.2 percent during the 


'This index of occupational status equals 2, piei, 
where pi is the proportion of the jth class (such as age) of the 
group in the ith occupation, and ej is the mean earnings in 
the ith occupation of all persons in the jth class. 

2The NWOS was calculated directly from published 
census data for all cases except the age cohorts 35-44 
and 45~54 in 1970. Because mean earnings by occupation 
in 1969 were available only for the combined age class 
35-54 years, separate earnings data for these two cohorts 
had to be estimated using the fact that age 35-54 earnings 
(X) are a weighted average of age 35-44 earnings (Y) and 
age 45-54 earnings (Z), i.e., X = aY + BZ, where œ and 
B are the fractions of males age 35-54 with earnings in . 
1969 who are 35-44 and 45-54 years of age, respectively. 
Assuming that the lifetime earnings profile did not change 
during the 1960’s, that is Y/Z was equal to the 1959 value 
(k), we derived estimates of Y and Z where Y = kX /ka + B) 
and Z = X/(ka + B). 
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TABLE |-—-EsTIMATED CHANGES IN THE NWOS Aanb NWER OF MALES IN AGGREGATE 
AND WITHIN COHORT GROUPINGS BETWEEN 1959 anD 1969 

NWOS NWER 
Percent Percent 
1959 1969 Change 1959 1969 Change 
Aggregate 
Employed Males age 72.5 82.9 +10.2 70.8 79.0 +11.6 
14 and over® 
Cohort Group 
18-24 in 1970 ‘i 93.4 b b v b 
18-24 in 1960 82.3 87.9 +6.8 B 
(25-34 in 1970) 
25~34 in 1960 78.6 81.4 +3.6 73.7 77.9 +5.7 
(35-44 in 1970) 
35—44 in 1960 74.3 76.7 +3.2 70.8 74.0 +4.5 
(45-54 in 1970) 
45-54 in 1960 68.8 75.5 +9,7 - 65.1 70.6 +8.4 
(55-64 in 1970) 
55-64 in 1960 67.4 b » 5 4 B 
Unweighted mean 76.0 80.4 +5.8 69.9 74.1 +6.0 





Source: NWOS calculated with 1960 and 1970 Census data from Derailed Characteristics, 
Occupation by Earnings and Education, and Earnings by Occupation and Education; NWER 
taken from H-G-H, Table 2, p. 162, and Table 3, p. 164. 


aFor 1969 ratios, 'males age 16 and over. 
®Not applicable. 


Excluding 18—24 in 1970 and 55-64 in 1960. 


decade. Gains in the NWOS within cohorts were 
generally much smaller; 5.8 percent on average. 
The NWOS was negatively related to age, indi- 
cating an improvement in the relative occupa- 
tional status of nonwhites with each successively 
younger age cohort. Not surprisingly, the pattern 
of the NWOS over time closely parallels that 
exhibited by the NWER. 

Changes in this hypothetical NWER reflect 
only changes in the earnings functions of blacks 
and whites, since productivity factors are held 
constant in the calculations. Our estimates of the 
NWOS in 1959 and 1969 suggest that shifts in the 
relative occupational structure of blacks were a 
major cause of these earnings function changes. 
By 1969 young blacks and whites were facing 
similar opportunities to enter various major 
occupations (the NWOS for males 18--24 in 1970 
was 93.4). The NWOS for labor force entrants 
during the 1960’s (persons 18—34 in 1970) was 
substantially greater than the NWOS for those’ 
who probably exited from the labor force during 
this period (persons 55—64 in 1960). The rela- 
tive occupational position of middle-aged blacks 
showed only minor improvement over the 


1960’s. However, the NWOS of older workers 
(age 45-54 in 1960) increased substantially 
(9.7 percent), as did. the corresponding NWER 
(8.4 percent). H-G-H contend that this large in- 
crease was achieved primarily through the least 
productive blacks with low earnings leaving the 
labor force between 1959 and 1969, and not 
through increased upward mobility among older 
black workers. 

Changes during the 1960’s in the actual num- 
ber of older black males employed in various 
occupations are consistent with this hypothesis. 
The index of occupational status for older blacks 


‘increased during the 1960’s because large de- 


clines in the absolute number of blacks in low- 
paying farm and laborer jobs reduced the propor- 
tion of blacks in such jobs (see Table 2). At the 
same time, an increased representation of older 
blacks in higher-paying jobs (like professional- 
technical, clerical, and craft) resulted because 
declines in black employment in these occu- 
pations were much smaller. This mechanism— 
the largest declines in black employment during 
the 1960’s occurring in occupations yielding the 
lowest earnings— was the primary source of the 
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TABLE 2-—CHANGES IN BLACK EMPLOYMENT DURING THE 1960’s FOR THE COHORT 


Group 45-54 tn 1960 (55-64 IN 1970) 











Number of blacks 
employed (000’s) 





1960 1970 
Professional 22 18 
and Technical 
Farmers and 40 11 
Farm Managers 
Managerial 22 15 
and Administrative 
Clerical 31 27 
Sales 9 6 
Craftsmen 94 75. 
Operatives 190 133 
Service Workers 124 113 
Farm Laborers 50 26 
Laborers 172 102 
i (except farm) ; 
All Occupations 825 529 


Source: See Table 1. 


rise in the NWOS and NWER of older males be- 
tween 1959 and 1969.5 

Examining changes in the relative structure of 
nonwhite employment during the 1960’s has 
provided some evidence consistent with the 
H-G-H conclusion that increased nonwhite/ 
‘white earnings during this period were largely 
the result of declining labor force participation 
among older nonwhites. One major implication 
of this finding is apparent. Past discrimination in 
both employment and other areas retards our 
ability to promote earnings parity between 
blacks and whites. The chances of older black 
workers completely making up earnings losses 
due to past discrimination are slight, especially 
if this is to be accomplished without reverse 
discrimination against existing white workers. 
Thus, equal opportunity will lead to earnings 
equality only with the passage of time and the 
exit from the labor force of older blacks whose 


. human capital and skill-building experience 


3To a lesser extent, the occupational status of older 
whites also increased during the 1960's because of their 
declining labor force participation. Explaining these 
employment changes among older blacks and whites is not 
our concern in this note, but we might expect that changes 
in social security laws affecting the retirement age and poor 
health (see Herbert S. Parnes and Jack Meyer, and Harold S. 
Luft) would be causes of withdrawal from the labor force by 
these older workers. 


Percent of blacks 
in the occupation 


Percent Percent 
Change 1960 1970 Change 
—18 2.67 3.34 +25 
-72 4,85 2.01 ~59 
—32 2.67 2.83 +6 
-13 3.76 5.07 +35 
-33 1,09 1.08 —] 
—20 11.40 14.20 +25 
—30 23.03 25.12 +9 

—9 15.03 21.45 +43 
-—48 6.10 4.85 ~21 
—41 20.85 19.34 —7 
—36 








have been diminished by past discriminatory 
practices. 
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Excess Demand, Search, and Price Dynamics 


By STEPHEN McCaFFERTY* 


In this paper, I analyze the behavior of de- 
manders and suppliers and the allocation of 
goods in a single market in which the prevailing 
price initially generates excess demand. The 
basic model assumes that in the face of the exist- 
ing shortage, demanders search over space for 
the available suppliers. At any given time, some 
fraction of potential sellers are active suppliers, 
i.e., have a quantity of the good to sell, and the 
remaining potential suppliers are sold out. De- 
manders know the average availability of the 
good, but at any given time they do not know 
the location of these supplies. They search for 
these supplies until they find an active supplier 
or they drop out of the market. The analysis 
shows how for a fixed price the interaction be- 
tween this shopping activity and the quantity 
supplied would determine a steady-state solution 
for the amount of shopping and the fraction of 
sellers who are active suppliers. 

An important objective of the determination 
of the optimal amount of shopping is to provide 
an analytical basis for the distinction between 
the quantity demanded and the quantity ordered, 
in the context of excess demand. The quantity 
demanded is the quantity which, if bought, 
would be consistent with the maximization of 
buyer objectives, given the price and any other 
constraints on buyer behavior. In contrast, 
Herschel Grossman’s discussion defines the 
quantity ordered as a measure of buyers’ active 
attempts to purchase the good. In the present 
analysis the quantity ordered specifically equals 
the total number of search attempts people make 
to purchase the good. If the market were clear- 
ing, and all the suppliers were open, then the 
good could be readily purchased on the first 
search attempt. In this case the quantity ordered 


*Assistant professor of economics, Ohio State University. 
This paper is taken from my doctoral dissertation. The re- 
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would equal the quantity demanded. However, 
in situations of excess demand, when some 
stores are’ closed, prospective buyers must 
search for open stores. This consideration can 
cause the quantity ordered to be either greater or 
less than the quantity demanded. As one possi- 
bility, some individuals might make repeated 
search attempts to try to purchase the quantity 
demanded. Bent Hansen’s important study of 
injlation emphasized this possibility of over- 
ordering. Alternatively, because the time spent 
searching is costly, and search may be fruitless, 
there is a disincentive to search. Consequently, 
some individuals might not search at all. If there 
are enough of these individually discouraged 
demanders, on average, people may make less 
than one search attempt. In this case the quantity 
ordered would be less than the quantity 
demanded. 

The analysis also investigates the implications 
of buyers’ shopping behavior on price dynamics. 
Since sellers observe only the quantity ordered, 
and not the quantity demanded, it is reasonable 
to assume that if sellers set prices, prices will 
respond to changes in the quantity ordered 
rather than the quantity demanded. The formal 
analysis therefore postulates that the rate of 
price change is proportional to the difference 
between the quantity ordered and the quantity 
supplied. This assumption is in contrast to the 
standard assumption that the rate of price change 
is proportional to the level of excess demand. 

The main result of this analysis is that ic 
allows for the possibility of the price overshoot- 
ing the market clearing price. That is, in adjust- 
ing to a situation of excess demand, it is possible 
for the price to rise above the market-clearing 
price before again dropping back down to the 
market-clearing price. This possibility arises be- 
cause even when supply temporarily exceeds 
demand not all stores have yet been stocked and 
so the quantity purchased may still be less than 
the quantity demanded. In this situation, the 
quantity ordered can exceed the quantity de- 
manded by such an extent that it may also exceed 
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the quantity supplied. Therefore the price can 
“ continue to rise temporarily above the market- 
clearing price. 


I. Shortages and Optimal Shopping 


Assume that at any given time the representa- 
tive demander knows the fraction of potential 
sellers who are active sellers—that is, he knows 
the fraction of shops which are open for business 
and the fraction which are sold out and closed. 
However, he does not know which shops are the 
open shops and which are sold out. In order to 
locate an open shop, he must engage in the time 
consuming process of search. A demander will 
search either until he locates an active supplier 
or until the marginal utility cost of continuing to 
search equals the expected marginal utility 
benefit of continuing to search. 

Assume that the marginal utility cost of visit- 
ing one more shop is given by a » s, where a isa 
positive constant and s measures both the 
amount of time already spent shopping and the 
number of shops already visited, on the assump- 
tion that the time cost of visiting one more shop 
is constant. This assumption says that the 
marginal utility cost of shopping increases with 
the amount of time spent shopping. The rationale 
for this relationship is the decreasing marginal 
utility of leisure. 

Next, assume that the expected marginal 
utility benefit of visiting one more shop is given 
by £- X, where £ is the known fraction of po- 
tential sellers that are active sellers and X mea- 
sures the addition to utility which would result 
from purchasing the desired quantity of the 
good,” Shopping will continue either until the 
demander locates an active supplier or as long as 
(1) as<PB-X 

Therefore, the maximum amount of time the 
individual is willing to spend searching is the 
maximum integer § for which 


(2) 5 < BX/a 


1An alternative and slightly more complex formulation 
would assume that the marginal time cost of shopping in- 
creases with the number of shops visited. 

Assume that any active supplier will sell the desired 
quantity; that is, we neglect the possibility that orders may 
only be partially filled. Implicit in the analysis is the 
assumption that the individual’s level of utility is given by 
Z—1/2as*. The value of Z is zero if he fails to make a 
purchase and X if he succeeds. 
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To simplify the mathematics the present analysis 
allows 5 to take on noninteger values. That is, 
the analysis assumes that the representative 
demander chooses 


(3) s=BX/a 


This value of 5 can never differ from the optimal 
integer value by more than one. If, after an 
amount of shopping s, the demander.has not 
located an active supplier, he abandons his 
search and becomes what may be called a ‘‘dis- 
couraged demander.”’ 

It will be useful first to compute the probabil- 
ity density function of search time under the 
assumption that the prospective buyer is willing 
to search forever. Since the probability that any 
search attempt will be successful is equal to 8, 
the amount of time needed for successful search 
will be binomially distributed as 


(4) P(s= B= B(1— By 


Taking into account the optimal stopping rule 
given by equation (3), the probability that search 
will be successful g, is given by 


(5) g= S B0- = 1-A- BF 
k=l 
or 


(6) q=i-(1-p)**" 


The expected value of search time taking into 
account the possibilities of successful search 
and termination at s is given by 


(1) E(s) = Ñ kB- B+- a) 
k=1 


This expression can be simplified to? 


3This is easily proven. Multiplying equation (7) by 
(1 — B) yields 
E m 
(1 — 8) E(s)= X kU- etsa p) 
kal 
Now note that equation (7) can also be written as 


EG) = 5 &+ 180- By +30 — pF 
k=0 


Subtracting the first equation from the second permits 
derivation of 


BE(s) = Š BU - By 
kat 


and equation (8) now follows directly from equation (5). 


+ 
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@) BG) = Brg 


Application of L’H6pital’s rule shows that 


(9) lim q = lim E(s) = 0 
(10) lim = lim E(s) = 1 


Consider a market in which the representative 
demander would like to purchase an amount 
d(P), d' <0, where P is a fixed price which 
generates excess demand. A flow of N de- 
manders enters the market per unit of time and 
each one implements the optimal stopping rule, 
given by equation (3). 

The quantity demanded per unit of time will 
be given by 


(11) D(P) = Nd(P) 


This is the quantity that individuals would pur- 
chase if they did not have to search; that is, if 
B were equal to one. The probability that a 
demander will make a successful purchase given 
by equation (6), times the quantity demanded, 
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indicates the expected quantity purchased. The 
expected value of search time given by equation ` 
(8) indicates the average number of attempts a 
demander makes to purchase the commodity. 
This number times the quantity demanded may 
be identified as the quantity ordered.* The aggre- 
gate quantities ordered, purchased, and de- 
manded are depicted in Figure 1 as functions of 
8. Note that the quantity ordered may be either 
greater or less than the quantity demanded. The 
quantity ordered will be greater than the quantity 
demanded when many demanders are searching 
at more than one shop. The quantity ordered can 
be less than the quantity demanded when a 
significant number of demanders do not bother 
to enter the market at all due to the low expected 
returns to search. 


II. The Inventory Process 


A variety of patterns of distribution of the 
commodity amongst the potential suppliers can 
be consistent with the above assumptions re- 
garding demander behavior. One possibility is 
that the potential suppliers are sales distributior: 
centers for an exogenous producer. This pro- 
ducer acts in such a way as to keep some of his 
outlets stocked at all times by synchronizing. 
deliveries to them with their sales. The number 
of outlets the producer can keep stocked will be 
determined by rate of sales that the outlets ex- 
perience such that the number of outlets stocked. 
times the rate of sales equals the flow of output 
preduced. This distribution will be such that 
either the outlets supplied are rotated or the in- 
dividual buyers do not re-enter the market often 
enough to get to know when specific outlets are 
stocked. 

Another possibility would be production by 


4The probability that a demander will make a successful 
purchase q, and the expected value of search time E(s) are 
assumed to be independent of the price P. Since the utility 
value of the purchase X will tend to be higher at a lower 
price, this assumption is not really accurate (see equations 
(6) and (9)). However, this consideration is of no con- 
sequence in the present context of a fixed price, and also 
does not substantially change the results of Section IV. The 
shapes of Figures 3 and 4 and the accompanying analysis 
are not affected by this consideration, and so it is ignored for 
expdsitional simplicity. ' 
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the potential suppliers themselves. In this case 

¥ the production process could itself be random. 
For example, the sellers could be hunters or gold 
miners. Alternatively, production could be such 
that each producer has a minimum level of sales 
below which it is uneconomical to produce at 
the current price. This level could vary among 
firms and be in the range where no firms find it 
optimal to limit production to an amount less 
than sales. 

The formal analysis assumes that an exoge- 
nous producer supplies a flow of S(P), S’ > 0, 
units of the good to the market per unit of time. 
Each shop periodically receives shipments from 
this supplier in shipments of magnitude kS/M, 
where k is å positive constant and M denotes the 
number of shops.* 

Denote the rate of sales at the open shops by 
R. The amount of time needed for a shop to sell 
one shipment of the good is therefore given by 
kS/RM. Assume that only sold-out shops re- 
ceive shipments and that once a shop is sold out 
the arrival time of the next shipment is given by a 
random exponential process with mean 1/A. On 
average therefore the amount of time between 
two shipments at any store is equal to kS/RM + 
1/h. Each shop therefore receives an average 
flow of the good given by 





ks 

(12) M fa Shipment Size 
1 kS Average Time Between Shipments 
h RM 


For the inventory process to be consistent with 
an average flow supply of S to the market, it is 
required that the average flow to each shop equal 
S/M. This condition requires that h satisfy 


wm darling) 


The average percentage of time that a shop is 


5The analysis assumes that the shops play a passive role 
in their inventory strategy in order to focus more clearly 
on the effects of demander behavior. A more complete 
analysis would involve shops choosing their inventory policy 
so as to maximize expected profits = expected sales — in- 
ventory holding casts. 
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stocked will be given. by the amount of time 
needed to sell a shipment as a fraction of the 
average time between shipments. In a market 
with many shops this fraction will also corre- 
spond to the average percentage of shops which 
are stocked and open at any time. Therefore, this 
fraction is given by 


AS. 
__ RM _ SÈ) 
h RM 


The analysis of the inventory process allows us 
to express the fraction of shops open in terms of 
the flow supply per shop and the rate of sales at 
each shop. 


HI. The Excess Demand Steady State 


We can now consider a steady-state situation. 
The analysis of the inventory process showed 
that the fraction of open shops is given by 


_ 5(P) 


(15) poy 


However, what determines the rate of sales at 
the open shops? Each period of time N new de- 
manders enter the market. Upon entering the 
market each demander stays an average of E(s) 
periods in the market before leaving. Therefore, 
on average, there will be NE(s) demanders in 
the market at any time. Assuming that these 
demanders are distributed evenly over all the 
shops in each period of time, each shop will be 
visited by NE (s)/M demanders per unit of time. 
With a prevailing price of P, open shops will 
experience a rate of sales of 


_ D(P)E(s) 


(16) R M 


Since the expected duration of search depends 
upon the fraction of shops open, for consistency 
the equilibrium value of 8 must satisfy equation 
(16). However, in the previous section we noted 
that 8 must also satisfy equation (15). Combin- 
ing equations (15) and (16) we find that the 
equilibrium fraction of shops open, B*, must 
satisfy 
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S(P) 


aD B= PEG) 


Combining equation (17) with equation (10), we 
find that this value of 8* implies that 


(18) S(P) = q(B*) D(P) 


That is, the equilibrium value 6* has the prop- 
erty of equating the quantity purchased with the 
quantity supplied. This result should not be sur- 
prising, however, since it merely states that in 
equilibrium the inflow of goods to the market 


equals the flow of goods taken out of the market. 


by the successful demanders. If B were less 
than 8*, the quantity purchased would be less 
than the quantity supplied. This would imply a 
net inflow of goods to the market. Over time 
more shops would become stocked and 8 would 
rise. If B were greater than B*, the quantity 
purchased would be greater than the quantity 
„supplied and the net outflow of the good would 
tend to cause a greater fraction of the stores to be 
sold out. Therefore 8 would fall. Figure 2 
depicts the resulting steady-state solution. 

The above analysis assumes that the rate of 
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sales for each seller is less than some capacity 
rate. Otherwise, it would be necessary to con-™ 
sider the formation and length of queues. The 
present model suggests the following explana- 


‘tion for the formation of queues. If the above 


described steady state continued for a long time 
some potential. sellers might become perma- 
nently inactive. This information might become 
krown to the buyers so that the effective num- 
ber of potential sellers might tend to shrink over 
time. However, the fraction of remaining poten- 
tial suppliers that would have to be active at any 
time would remain constant for given values of 
D‘P) and N. Therefore the rate of sales for the 
remaining sellers when they were active would 
have to rise over time. Presumably if this rate 
rose enough it would eventually surpass the 
capacity rate and queues would form at the active 
sellers. 


IV. Price and Availability Dynamics 

Until now, the analysis has assumed that the 
price of the good has been fixed at P. In the face 
of continuing excess demand, intuition dictates 
that in the absence of government control, the 
price would tend to rise. However, to date 
economic theory offers little in the way of a 
rigorous explanation of exactly how prices are 
set and how they change. Proper analysis would 
explicitly identify the price setting agent and 
have him set prices in accordance to the maximi- 
zation of some reasonable objective function. 

The usual approach is the ad hoc assumption 
that the rate of price change is proportional to 
the level of excess demand. This assumption is 
intuitively pleasing and serves as a useful 
approximation for many purposes. 

However, this approach is not the only plau- 
sible possibility. Suppose the individual sellers 
set prices. In the context of the model presented 
above, the individual sellers are capable of gaug- 
ing the level of supply by observing the size and 
frequency of their deliveries. However, they are 
unable to directly observe the level of demand. 
The only indicator of demand available to the 
sellers is their rate of sales when they are 
stocked, or the number of potential customers 
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when sold out. That is, sellers are able to observe 

“the quantity ordered, but not the quantity de- 
manded. Therefore, it is reasonable to assume 
that the sellers adjust the price to equate the 
quantity ordered with the quantity supplied. In 
order to consider the effects of such a possibil- 
ity, assume a price adjustment mechanism of the 
form 


(19) DP = M (D(P)E(s) - S(P)) 


When the market is clearing, or when there is 

excess supply, the good will be readily avail- 

. able and may be purchased on the first search 

attempt. In such a situation the expected search 

time is one and equation (19) reduces to the 
more familiar form 


(20) DP = à (D(P) ~ S(P)) 


However, during periods of excess demand, 
the expected duration of search may differ from 
one as some stores will generally be sold out, 
and so the quantity ordered will differ from the 
quantity demanded. 

It is useful now to plot out those combina- 
tions of P and 8 which are consistent with price 
stability, in the context of equation (19). The 
equilibrium condition implied by equation (19) 
is that the quantity ordered equals the quantity 
supplied. That is, 


(21) E(s)D(P) = S(P) 
Total differentiation of equation (21) shows that 
dP D(P) dE(s) 
(22) — Fa MA ONE ER AAE A PE TIO, aL 
AB ney B dD dB 
DP=0 JP E(s) 


dP 


The sign of expression (22) is the same as the 


sign of dE(s)/d8. It will be positive for low `’ 


values of 8 and negative for high values of £. 

Figure 3 presents a typical example of 
DP =0 locus, with P* indicating the price 
which equates supply and demand, and P in- 
dicating the price at which supply drops to zero. 
At those low values of 8 for which E(s) is less 
than one, the quantity ordered is less than the 
quantity demanded. Therefore the price consis- 
tent with price stability must be below P* in 
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FIGURE 3. THE PHASE PLANE 


order to lower supply relative to demand and 
equate the quantity supplied with the quantity 
ordered. 

At higher values of 8, the expected duration 
of search is greater than one and so the quantity 
ordered is greater than the quantity demanded. 
In this situation the price consistent with price 
stability must be greater than the market clearing 
price in order to increase supply relative to de- 
mand to equate the quantity supplied with the 
quantity ordered. 

As was noted in Section III, £ the fraction of 
shops open adjusts in such a way as to equate the 
quantity purchased with the quantity supplied. 
Assume that this adjustment may be character- 
ized by 


(23) DB =d2(S(P) - q(8)D(P)) 

The equilibrium of this differential equation is 
given by 

(24) S(P) = q(B)D(P) 


Differentiation of equation (24) with respect to 
P and 8 shows that 


aj __ Pap 
(25) ETA = =r > 0 
dBlog B, dD 
dP * dP 
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and so the locus of values of P and 6 which 
satisfy equation (24) is upward sloping. Figure 3 
also depicts this locus. Note that the two loci 
intersect at 8 = 0 and B= 1. 

We are now ready to analyze the dynamics 
generated by the hypothesized adjustments of 
price and availability. The combined dynamic 
system is summarized by 


(26) DP = M (E(s)D(P) — S(P)) 
(27) DB = M(S(P) — g(B)D(P)) 


Figure 3 therefore depicts the phase plane of this 
system. All points with the property 


(28) S(P) = D(P)E(s) = D(P)q(B) 


characterize equilibria of this system. That is, 
equilibria are characterized by the equality of the 
quantities supplied, ordered, and purchased. 
Two such equilibria exist. One is at P = P, B = 
0. For this solution the quantities supplied, or- 
dered, and purchased are all zero. Analysis can 
show this equilibrium to be unstable. 

In the other solution, the quantities supplied, 
ordered, and purchased are all equal to the quan- 
tity demanded. This corresponds to the con- 
ventional notion of equilibrium.in a single mar- 
ket and is always stable. Here P = P* and 
B=1, 

We are now ready to trace out the time path 
the market will follow in adjusting to a situation 
of excess demand. Assume the market is initially 
in equilibrium with equality of the quantities 
supplied and demanded. Now assume some 
exogenous shock in supply or demand such that 
the prevailing price generates excess demand. 
This situation is depicted in Figure 4 as point A. 

Since all stores are initially stocked, the quan- 
tities ordered and purchased will both equal the 
quantity demanded. With demand exceeding 
supply the quantity ordered will therefore also 
exceed the quantity supplied, and so the price 
will begin to rise. In addition, because the quan- 
tity purchased also exceeds the quantity sup- 
plied, there is a net outflow of the good from 
the market. This outflow soon causes some 
stores to become sold out, and so 8 begins to fall. 
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The rise in price will increase supply and re- 
duce demand. This in conjunction with the fall 
in q induced by the fall in 8 will tend to equate 
the quantity purchased with the quantity 
supplied. This equality will be satisfied at point 
B. However, the quantity ordered will still ex- 
ceed the quantity supplied, and so the price 
continues to rise, 

This continued rise in price will diminish 
demand and increase supply so that now the 
quantity purchased will fall below the quantity 
supplied. This will translate into increased avail- 
ability. That is, 8 will begin to rise. If the price 
adjusts slowly in comparison to f (the converg- 


‘ence of the stochastic inventory process) the ad- 


justment will follow a path close to the DB = 0 
locus. In this case the price will asymptotically 
approach P* without overshooting. Such an 
adjustment path is sketched in Figure 4 as the 
lower path to point D. 

On the other hand, if the price adjusts quickly 
in comparison to the inventory process, the price 
may rise above P*. Above P*, the quantity 
demanded will be- less than the quantity 
supplied. However, because many demanders 
are making more than one order, the quantity 
ordered can still exceed the quantity supplied. 


VOL. 67 NO. 2 


„Therefore, the price continues to rise even 

“though supply exceeds demand. Finally, the 
price will rise enough to equate the quantities 
ordered and supplied at point C. 

Throughout this process, 8 has continued to 
rise as the quantity purchased has been less than 
the quantity supplied. The continuing rise in B 
will enhance the probability of a short search 
and so the quantity ordered will drop below the 
quantity supplied and so the price will begin to 
fall. Eventually, all the stores will be stocked. 
At this point the quantity ordered will equal the 
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quantity demanded and the remaining adjust- 
ment to point D will be achieved through a fall 
in price proportional to the extent of excess 
supply. 
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Firm-Specific Evidence on Racial Wage 


Differentials and Workforce Segregation 


By RoBert Hiccs* 


Two problems, one theoretical and the other 
empirical, currently obstruct the analysis of 
racial discrimination in the labor market. The 
theoretical problem arises from the profusion of 
models advanced to explain the data. These 
models rest on a mutually inconsistent variety 
of assumptions and, consequently, generate a 
mutually inconsistent variety of implications. 
The economist can now obtain a theoretical 
justification for any possible combination of 
racial wage differentials and workforce segre- 
gation: some models predict only the former, 
others only the latter, still others both or neither. 
Some predict a certain outcome only during the 
transition to an equilibrium, while others predict 
the same outcome as sustainable in equilibrium. 
(See the many models surveyed by Kenneth 
Arrow (1972a, b, 1973) and by Joseph Stiglitz.) 

The existing models are similar insofar as 
each is a characterization of how firms behave 
in the labor market. Empirical testing of such 
models therefore requires information about the 
way firms hire and pay employees of different 
races. Instead—and here the empirical problem 
arises—data on incomes and occupations, often 
aggregative census data, have generally pro- 
vided the raw materials for the econometrician’s 
mill (see for example Gary Becker, Finis Welch, 
James Gwartney, Barry Chiswick, R. I. Mount 
and R. E. Bennett). Acceptance of these proxy 
variables has led to an apparent consensus that 
firms in this country, in fact, pay blacks less 
than identical whites (see Arrow 1973, p. 10, for 
such an inference). Well-documented racial dif- 
ferentials in incomes and occupational distribu- 
tions have apparently been accepted as evidence 


*University of Washington. I am grateful for helpful 
comments received from many colleagues at Washington 
and from Stanley Engerman, Donald McCloskey, Edward 
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of racial discrimination by firms in the payment 
of wages.! Yet this acceptance requires both a 
logical leap and an empirically undemonstrated 
assumption. Stiglitz has observed that ‘‘more 
empirical evidence is required to select among 
alternative hypotheses’ (p. 295). He might have 
added that this selection will remain impossible 
unless the empirical evidence obtained is 
firm-specific. 

Contemporary data are ill-suited for tests of 
the existing models. Available data generally 
provide information about the wages——but more 
often about earnings or incomes—of workers 
employed by an indeterminate number of un- 
identifiable employers. Even if one could some- 
how circumvent this difficulty, a far graver 
problem would remain. The existing models 
characterize the market behavior of firms in the 
absence of legal constraints on discriminatory 
acts: except for the market repercussions they 
may experience as a result of their discrimina- 
tory behavior, firms are free to discriminate if 
they choose to do so. Such freedom is obviously 
not available to firms at the present time in the 
United States. State fair employment laws, 
federal contract restrictions, and a variety of 
similar legal constraints, when enforced, di- 
rectly penalize firms for discriminatory acts in 
the labor market. This does not mean, of course, 
that firms never discriminate. But it does mean 
that employers who practice discrimination have 
an incentive to conceal that fact. Even if one 
could obtain reliable firm-specific observations, 
they would be generated in a context incom- 
patible with that assumed by the existing models 
anc would therefore not constitute appropriate 
evidence for a test of those models. 

One can obtain proper evidence, however, 


‘Ray Marshall, p. 862, explicitly rejects this inference. 
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from an earlier period of American history. The 
present paper presents data compiled from 
almost 20,000 firm-specific observations of 
wages paid to blacks and whites in various 
narrowly defined nonagricultural occupations in 
Virginia in 1900 and 1909.2 The labor markets 
studied can be presumed to contain white em- 
ployers and employees interested in racial dis- 
crimination. No laws obstructed racial wage 
discrimination, and indeed racial discrimination 
ina variety of other forms was not only blatantly 
practiced but publicly applauded by the leading 
lights of that time and place. Besides presenting 
evidence on racial wage differentials, this paper 
offers evidence on the extent of workforce 
segregation in a number of occupations, and 
examines the interrelations of racial wage differ- 
entials with workforce segregation. Along the 
way, it provides some lessons about the grave 
potential pitfalls of inferences about average 
firm behavior drawn from evidence on the aver- 
age wages received by groups of workers, 
lessons made quite clear when the two kinds of 
data are set side by side. 


I. The Data 


The evidence to be examined comes from the 
Fourth Annual Report and the Thirteenth Annual 
Report of the Virginia Bureau of Labor and 
Industrial Statistics. These reports provide data 
for the calendar years 1900 and 1909, both of 
which may be regarded as ‘‘normal’’ years, 
neither boom nor bust in the business cycle. The 
bureau collected this information as part of its 
ongoing effort to describe industrial and labor 
conditions in the state. Thousands of firms re- 
sponded to its requests for information on value 
of product, wages paid, hours of work, capital 
invested, industrial accidents, and other sub- 
jects. Although the firms are identified only by 


*For evidence that racial wage differentials in agricultural 
employment at the turn of the twentieth century were either 
very small or nonexistent, see the author (1972, 1975, 1977, 
ch, 4). : i 

The estimated percentage of the U.S. civilian labor 
force unemployed was 5.0 in 1900 and 5.1 in 1909 (see 
Stanley Lebergott, p. 512). 
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number, and therefore one cannot ascertain their 
locations, it seems likely that they were dis- 
tributed throughout the state.* 

The bureau didnot collect these data for the 
purpose of facilitating study of racial wage 
differentials or workforce segregation. Yet for a 
number of occupations, data were reported and 
compiled separately for black and white workers. 
These racial distinctions were ‘‘natural’’ under 
the circumstances of the time and place. Racism 
was then rampant, and the state’s recordkeeping 
did not escape it; even tax returns were recorded 
separately for the two races. That racial dis- 
tinctions were made in an incidental, almost 
unconscious, manner in these investigations 
may actually augment their value to the student 
of racial differences. In any event, there is no 
reason to suppose that deliberate falsification or 
sampling biases distort the revealed racial differ- 
entials in wages or the patterns of workforce 
segregation. 

From the two reports, I have selected for study 
all those occupations with wage data for at least 
25 workers of each race. This selection criterion 
yields eleven occupations for 1900 and fourteen 
for 1909. My unit of observation is the ‘‘con- 
tract,” by which I mean the daily wage rates 
paid by a specific firm to workers of each race 
employed in a particular occupation. Firms re- 
ported this information in the form, say, 12 
white carpenters at $2.00 per day, 3 black car- 
penters at $1.75 per day. Because some firms 
hired workers for more than one sample occupa- 
tion, the number of contracts in the’ sample ex- 
ceeds the number of firms. The samples cover 
290 firms making 490 contracts in 1900, and 
636 firms making 1,595 contracts in 1909; they 
include 5,292 workers (2,247 white) in 1900 and 
13,995 (6,937 white) in 1909. In view of the 


‘In its only explicit statement about coverage, the report 
for 1900 says that ‘‘reports were received from nearly all 
the contractors in the several building trades . . . [yielding] 
almost a complete compilation . . .”’ (p. 1), No doubt 
coverage was less complete in the other industries surveyed, 
as one can confirm by comparing the numbers in the survey 
with the numbers reported in the federal censuses of 
occupations. f 
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TABLE 1—DISTRIBUTION OF SAMPLE CONTRACTS BY RACIAL COMPOSITION OF 
OCCUPATIONAL WCRKFORCE 





Contracts for hire of: 





Occupation Whites only Blacks only Both races Total contracts _ 

1900 X 
Carpenters 78 1 15 94 
Lathers 7 3 6 16 
Brickmakers 4 4 4 12 
Tannery beamsmen 5 3 8 16 
Plumbing laborers 7 33 14 54 
Sawmill teamsters 42, 32 ll &5 
Loggers 33 30 6 69 
Sawmill laborers 36 42 23 101 
Bark grinders 4 4 7 15 
Tannery yardmen 4 2 8 14 
Tannery misc. help _4 2 _8 l4 

Totals 224 156 110 490 

1909 
Brickmakers 5 19 13 37 
Brickworks kilnmen 12 12 6 30 
Bricklayers 69 3 8 80 
Carpenters 204 2 15 221 
Sawmill engineers 136 38 13 187 
Sawyers 153 14 8 175 
Brickworks laborers 7 11 12 30 
Bricklayers’ helpers 7 7 1 15 
Gen. contr. laborers 41 65 40. 146 
Plumbing laborers 11 87 16 114 
Sawmill laborers 73 70 6I 204 
Loggers 57 39 22 118 
Sawmill misc. help 38 22 24 84 
Sawmill teamsters 63 63 _28 154 

Totals 876 452 267 1,595 


variety of occupations and the large number of 
firms, contracts, and workers represented, the 
sample provides a firm basis for generalizations. 

Table 1 shows the distribution of sample con- 
tracts by racial composition of the occupational 
workforces: Table 2 shows the distribution of 
sample workers by race, occupation, and racial 
composition of the occupational workforce to 
which they belong. f 

Moreover, these data are probably representa- 
tive of conditions not only in Virginia but 
throughout the South. The sample occupations 
were commonly pursued throughout that region. 
Nothing in Virginia’s economic development, 
industrial structure, labor market conditions, or 
prevailing patterns of race relations set it mark- 
edly apart from other southern states. Inasmuch 
as nine-tenths of the black population still lived 
in the South at the beginning of the twentieth 
century, evidence from Virginia. furnishes a 


— 


window for viewing the labor market conditions 
faced by the overwhelming majority of the 
black workforce. Further, evidence for the first 
decade of the twentieth century is probably 
representative of conditions as they existed for 
several decades before and after that period. 
One can with justification consider the data 
examined here as more than a case study: these 
data probably provide a sample representative 
of conditions over a much wider geographical 
and temporal domain. 


II. Racial Wage Differentials 
Did a firm pay.less to its black than to its white 
laborers? To answer this question, of course, one 
must examine only firms that actually hired both 
races in a given occupation. Table 3 shows the 
number of sample contracts covering integrated 
occupational workforces, distributed according 
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TABLE 2—DISTRIBUTION OF SAMPLE WORKERS BY RACE, OCCUPATION, AND RACIAL COMPOSITION OF WORKFORCE 











Whites Blacks 
Occupation A B A B Total 
1900 
Carpenters 615 179 3 43 840 
Lathers 12 27 10 16 65 
Brickmakers 14 39 43 93 189 
Tannery beamsmen 29 84 14 101 228 
Plumbing laborers 18 20 79 24 141 
Sawmill teamsters 118 34 179 34 365 
Loggers 150 81 150 367 748 
Sawmill laborers 202 372 541 1,234 2,349 
Bark grinders 8 25 8 27 68 
Tannery yardmen 39 77 4 38 158 
Tannery misc. help 27 77 4 33 141 
Totals ` 1,232 1,015 1,035 2,010 5,292 
1909 
Brickmakers 34 162 276 344 816 
Brickworks kilnmen 40 7 60 24 131 
Bricklayers 288 45 4 24 361 
Carpenters 1,892 120 8 34 2,054 
Sawmill engineers 182 20 44 21 267 
Sawyers 202 14 21 16 253 
Brickworks laborers 148 56 124 159 487 
Bricklayers’ helpers 32 7 38 7 84 
Gen. contr. laborers 159 494 520 479 1,652 
Plumbing laborers 32 45 228 43 348 
Sawmill laborers 993 537 1,468 1,388 4,386 
Loggers 338 171 228 333 1,070 
Sawmill misc. help 339 214 290 492 1,335 
Sawmill teamsters 243 123 205 180 751 
4,922 2,015 3,514 3,544 13,995 


Totals 





Note: Columns A denote ‘In segregated work forces’’; 


to whether they paid whites more, both races 
the same, or blacks more. (Throughout this 
paper, unless otherwise stated, the words 
“less,” ‘‘same,’’ and ‘‘more’’ are used in a 
literal, not a statistical, sense.) In 1900, 36 per- 
cent of the contracts paid whites more, 61 per- 
cent paid both races the same, and 3 percent 
paid blacks more; in 1909 the respective per- 
centages were 38, 57, and 5. Clearly, from the 
standpoint of firm behavior, equal payment 
within a given occupation was the most common 
practice. In the absence cf information on the 
skills, experience, and other productivity attri- 
butes of the workers within a given occupation, 
one cannot say whether tne instances where a 
firm paid more to whites indicate discriminatory 
behavior. 

One can gain further information on this ques- 
tion, however, by distinguishing occupations 
according to their prevailing requirements of 





columns B denote ‘‘In integrated work forces.” 


skills and experience. Under the maintained 
hypothesis that the observed racial wage differ- 
entials reflected differentials in worker pro- 
ductivity in a situation where the whites were 
better trained and more experienced on the aver- 
age, one could predict that racial differentials 
would be more commonly observed in skilled 
occupations than in unskilled occupations. In 
the latter there is simply relatively little potential 
for productivity-associated heterogeneity in the 
workforce. When the contracts are distributed 
according to the skill levels of the occupations, 
the results are as shown below.® 


5The distinction of skilled (including semiskilled) versus 
unskilled rests partly on job descriptions but mainly on pre- 
vailing wage levels. See Table 3 for the classification. 
Clearly, all the occupations classified as unskilled require 
neither much training nor long experience. As always, how- 
ever, imposing a discrete categorization on a continuous 
variable is a rough procedure at best. 
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TABLE 3——DISTRIBUTION OF SAMPLE CONTRACTS FOR HIRE OF INTEGRATED 
OCCUPATIONAL WorKFORCES BY RACIAL DIFFERENCE IN WAGES PAID 





Number of contracts paying: 


Occupation Whites more 
1900 

Carpenters* 
Lathers 
Brickmakers* 
Tannery beamsmen® 
‘Plumbing laborers 
Sawmill teamsters 
Loggers 
Sawmill laborers 
Bark grinders 
Tannery yardmen 
Tannery misc. help 

Totals 

1909 

Brickmakers® 
Brickworks kilnmen* 
Bricklayers? 
Carpenters? 
Sawmill engineers? 
Sawyers? 
Brickworks laborers 
Bricklayer helpers 
General contract laborers 
Plumbing laborers 
Sawmill laborers 
Loggers 
Sawmill mise. help 
Sawmill teamsters 

Totals 


NN- ONNWORAN 


~ a i = A 
m WN Re BUH OO oO 


a 
Soleo 





Both same Blacks more Total contracts 4 

1 2 15 
2 0 6 
0 0 4 
7 l 8 
lI 0 14 
9 0 11 
4 0 6 
15 0 23 
6 0 7 
6 0 8 
É 0 8 
67 3 TIO 

5 D 13 7 
2 D 6 
2 3 8 
0 D 15 
8 D 13 
4 l 8 
6 2 12 
0 D 1 
19 7 40 
13 I 16 
44 I 59 
17 0 22 
13 0 24 
_16 0 24 
149 12 261 





*Occupation classified as skilled or semiskilled. 


Occupations 
In 1900: skilled unskilled 
Contracts paying blacks 13 57 
same or more ; 
Contracts paying whites 20 20 
more 
In 1909; 
Contracts paying blacks 22 139 
same or more 
Contracts paying whites 41 59 


more 


Chi-square test statistics for these cross classi- 
fications are 11.98 for 1900 and 25.62 for 1909, 
both highly significant. These tests for associa- 
tion warrant the conclusion that skill levels and 
the payment of racial wage differentials were not 


independent. Obviously, the sample fitms were 


much more likely to pay whites more than blacks 


— 


in the skilled occupations. While this result 
does not justify rejection of the hypothesis that 
at least some firms paid purely discriminatory 
premiums to whites, the data are also consistent 
with the hypothesis that racial wage differentials 
reflected productivity differentials; and the latter 
hypothesis explains something that the former 
does not, namely, the much greater frequency of 
differentially higher wages paid to whites in the 
skilled occupations, where the whites ranked 
higher in terms of skills and experience on the 
average.® : 


II. Statistical Asymmetries 
To make inferences about the behavior of the 


®For evidence that white workers were more productive on 
the average, see the author (1977, ch. 4) and Richard 
Freeman (1972a, b). 
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_ average firm based on evidence about the aver- 
Wage wage received by a group of workers is to 
risk faulty interpretation. Computing the means 
and standard errors of wages received by work- 
ers in the sample occupations, one discovers 
that in 1900 the mean wage was significantly 
greater for the whites in seven of the eleven 
occupations (the four tannery occupations being 
the exceptions); in 1909, whites received signifi- 
cantly more in twelve of the fourteen sample 
occupations (brickworks kilnmen and general 
contract laborers being the exceptions). Yet the 
firm-specific observations compiled in Table 3 
show that in 1900 contracts paying blacks the 
same as or more than whites outnumbered con- 
tracts paying more to the whites in eight of the 
eleven occupations; and in 1909 the correspond- 
ing figure was nine out of fourteen. Clearly, 
looking at the question of firm behavior—which 
is what the existing models of labor market 
discrimination are about—-from the workers’ 
end of the transaction can be seriously mislead- 
ing if conditions vary across firms, which 
empirically they always do. 

Sample laborers employed by plumbers in 
1909 provide a concrete and illuminating exam- 
ple. In that occupation the 77 white laborers 
earned a mean wage of $1.56 per day, the 271 
blacks $1.39. The difference is highly signifi- 
cant statistically. But of the 16 firms hiring 
integrated workforces for this occupation, only 
2 paid the whites more. In this case, which is 
similar to many others in the sample, an ex- 
amination of wages received, without any 
knowledge of how workers are distributed across 
firms paying quite different wages, conveys not 
just limited information; rather, it conveys a 
completely misleading impression. The average 
white wage was so much higher than the average 
black wage in this occupation because a very 
large proportion of the whites (20 workers) 
worked for a firm that paid a very atypical $2.00 
per day. This same firm hired 10 blacks at $1.50 
per day, which, although less than what the firm 
paid its white workers, was still a wage sur- 
passed by only 3 white workers in other firms. 

Sawmill laborers in 1909 illustrate a different 
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kind of statistical asymmetry. In this occupa- 
tion the 1,530 white workers received a mean 
wage of $1.22 per day, the 2,856 blacks $1.15. 
The difference is highly significant statistically. 
As Table 3 shows, however, 44 of the 59 firms 
hiring both races for this occupation paid them 
the same wage. Looking closer, one finds that 
the white workers in integrated workforces re- 
ceived a mean wage of $1.16, the black workers 
$1.17, the difference being statistically insignifi- 
cant. In this case, which resembles some others 
in the sample, the whites earned more in the 
overall sample because the 993 whites working 
in segregated workforces got a mean wage of 
$1.25, while the blacks in segregated work- 
forces got a mean wage of $1.14. 


IV. Workforce Segregation 


Within the sample contracts, occupational 
workforce segregation was overwhelmingly the 
rule: in 1900, 46 percent of the contracts hired 
for a given job only whites, 32 percent only 
blacks, and 22 percent both races; in 1909 the 
respective percentages were 55, 28, and 17. Of 
the workers, in 1900, 55 percent of the whites 
and 34 percent of the blacks worked in seg- 
regated occupational workforces; in 1909 the 
respective percentages were 71 and 50. 

The differences between the contract and 
worker distributions by segregation status imply 
that contracts for the hire of integrated work- 
forces involved a larger average workforce, 
which is hardly surprising. If a firm hires only 
one worker for a given job, as many firms in the 
sample did, its occupational workforce is neces- 
sarily segregated. Even if it hires two or three, 
the chances of getting a segregated workforce 
are quite high if the workers are drawn randomly 
from a working population in which the two 
races are very disproportionately represented. If 
a proportion £ of the potential workers are white, 
then the probability of a firm’s randomly hiring 
a workforce of workers, all of them white, is 
B”. Given that labor markets were geograph- 
ically limited and that the two races were dis- 
tributed quite unequally over the state—blacks 
predominated in the southeastern and whites in 
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the western parts of the state—it was almost 
inevitable that many workforces would be 
segregated even if neither employers nor em- 
ployees valued segregation per se. But as the 
size of the workforce increased, a random pro- 
cess was increasingly unlikely to generate a 
segregated workforce (8" approaches zero as n 
grows larger), and large segregated workforces 
are strong evidence that deliberate action had 
been taken to attain that result. 

To test how much of the workforce segrega- 
tion in the sample can be statistically explained 
by the size of the workforce, a regression re- 
lation has been fitted to the. cross-sectional 
observations of occupations.’ This regression 
also includes a dummy variable to control for 
skill levels in the occupations, as inspection of 
the data suggests that skills and segregation may 
not have been independent across occupations. 
Letting [= the percentage of contracts with 
integrated workforces, W = the mean size of the 
workforce, and $ = a dummy variable equal to 
unity for skilled occupations and zero otherwise, 
one obtains the following ordinary least squares 
equations (standard errors in parentheses): 


1900: 1 =32.41+ 0.0763 W+ 1.0143 S 
(1.0030) (12.3338) 

N = 11, SE = 19.58, R? = 0.002 
1909: I= 8.95 + 1.2830 W— 4.1675 S 


(0.2600) (3.5835) 
N = 14, SE = 6.38, R? = 0.74 


For 1900 the equation completely fails to fit the 
observed data, but for 1909 it accounts for three- 
fourths of the variance across occupational 
observations. This difference need not surprise 
anyone; after all, only five occupations are com- 
mon to the two samples, and so the equations 
apply to quite differently composed sets of 
observations as well as different dates. The 
results for 1909 indicate that the percentage of 
contracts with integrated workforces was sig- 
nificantly related to the average size of the work- 
force across occupations. There is also an 
indication that more skilled occupations were 


™Data for the regression are computed from .basic data 
shown in Tables I and 2. 
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less integrated on the average, but the signifi- 
cance of this partial relation is too low to warrant 
its acceptance at conventional test levels. 

Inasmuch as the 1900 sample is much smaller 
than the 1909 sample, I am inclined to take the 
insignificant test results for the former year 
somewhat. less seriously than the significant 
results for the latter year. To the extent that one 
accepts the relation between the prevalence of 
integrated workforces and the average size of the 
workforce, one also diminishes the extent to 
which workforce segregation can be viewed as 
the result of discriminating behavior by white 
employers or employees. The hypothesis of 
‘hostile’ segregation, of course, makes no 
prediction about the relation of segregation to 
workforce size (except the trivial prediction dis- 
cussed in the next paragraph). It therefore fails to 
account for something that the hypothesis of 
random selection explains fairly well, at least for 
the.sample of 1909. 

Of course, any explanation of the extent cf 
integration must recognize that firms which hire 
only a single worker for a given occupation 
necessarily create a segregated occupational 
workforce. To determine how much of the varia- 
tion in the percentage of contracts with inte- 
grated workforces can be statistically explained 
by this one-man workforce effect, one can cor- 
relate J with the percentage of firms hiring only 
a single worker for a given occupation. Across 
the occupations of 1909, the result is: r= 
—0.53; hence, r? = 0.28. But while the per- 
centage of firms with one-man occupational 
workforces statistically accounts for 28 percent 
of the variance in 7, the average size of the work- 
force accounts for 71 percent (r = 0.84). This 
dirference confirms that the significance of W, as 
shown in the regression, is not spurious. The 
relation between integration and the size of the 
workforce was genuine, at least in 1909, and 
obtained among firms with more than one 
worker in their occupational workforces as well 
as among all sample firms. 


V. Interrelations of Segregation and Racial 
Wage Differentials 


Were workforce segregation and racial wage 
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.. differentials related? To answer this and other 
” questions about the sample workers, I have con- 
structed Table 4, which shows several varieties 
of wage ratios. (In the table, BSEG and BINT 
denote segregated and integrated blacks, WSEG 
and WINT segregated and integrated whites, 
respectively.) These results are not easily sum- 
marized, butin a rough way they indicate that, in 
terms of average wages received, the groups 
tended toward an ascending order: segregated 
blacks, integrated blacks, integrated whites, 
segregated whites. However, the first two groups 
are very close, as are the last two. Perhaps a 
firmer conclusion is simply that the blacks gen- 
erally averaged less than the whites in a given 
occupation. Within an occupation, members of a 
particular race tended to receive about the same 


wage regardless of whether they worked in, 
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integrated or segregated workforces. (Table 4 
also makes a contribution by establishing the 
orders of magnitude for the racial wage differ- 
entials that did exist.) 


VI. Conclusions 


Ever since emancipation the main thrust of 
racial economic discrimination in America has 
been not the payment of lower wages to blacks 
than to productively identical whites, but rather a 
variety of measures that have had the effect of 
keeping the productivity of black labor low. Asa 
consequence, relatively few blacks have been 
qualified to perform the higher-paying, higher- 
status jobs. To keep the blacks “‘in their place,” 
the whites for a century discriminated strongly 
against them in the public sector through the 
actions of police, law courts, and public schools, 


TABLE 4——Ratios OF DaiLy WAGES RECEIVED BY OCCUPATION, RACE, AND RACIAL 
COMPOSITION OF OCCUPATIONAL WORKFORCE 








BSEG 














WSEG BSEG BINT 
Occupation WSEG WINT BINT WINT 
1900 : 
Carpenters* ne 0.95 ne 0.65 
Lathers? 0.72 1.03 0.78 0.95 
Brickmakers® 0.80 1.08 1.23 0.70 
Tannery Beamsmen® 0.84 0.97 0.78 1.05 
Plumbing laborers 0.89 1.06 1.05 0.90 
Sawmill teamsters 0.92 1.04 1.13 0.85 
Loggers 0.78 0.93 0.83 0.88 
Sawmill laborers 0.77 0.90 0.77 0.90 
Bark grinders ne ne ne 1.01 
Tannery yardmen ne 1.01 ne 1.03 
Tannery misc. help ne 1.01 ne 1.00 
1909 
Brickmakers? 0.67 0.93 0.83 
Brickworks kilnmen® 0.73 1.03 0.72 
Bricklayers® ne 1.11 ne 0.67 
Carpenters? ` ne 0.99 ne 0.61 
Sawmill engineers* 0.76 1.01 0.93 0.82 
Sawyers? 0.75 1.00 0.80 0.95 
Brickworks laborers 0.94 1.04 1.02 0.96 
Bricklayer helpers : 1.00 ne ne ne 
General contract laborers 0.97 1.13 0.98 1.12 
Plumbing laborers 0.99 0.83 0.97 0.85 
Sawmill laborers 0.91 1.08 0.97 1.01 
Loggers 0.86 1.17 1.06 0.96 
Sawmill misc. help 0.81 1.25 1.08 0.94 
Sawmill teamsters 0.88 1.06 0.99 0.94 





Note, nc denotes not computed because of small sample size (i.e., either numerator or 
denominator of the ratio represents less than 10 workers). Column headings are defined in 


the text. 


*Occupation classified as skilled or semiskilled. 
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thereby attenuating black property rights and 
civil liberties, depriving blacks of access to high 
quality education and training, and reducing 
their mobility. In their acts of discrimination, the 
whites have generally sought not to avoid physi- 
cal proximity to blacks but rather to insure that 
the blacks would ‘‘naturally’’ occupy a sub- 
ordinate social and economic position.® 

Perhaps most economists with some knowl- 
edge of black history would accept these propo- 
sitions; yet many persist in believing that the 
payment of lower wages for homogeneous labor 
services supplied by blacks has also played an 
important role. Evidence presented above, how- 
ever, indicates that this belief is ill-founded. In 
1900, of 77 sample contracts for the hire of 
integrated unskilled workforces, only 20 paid 
more to whites; in 1909, only 59 of 198 such 
contracts paid more to whites. And in the ab- 
sence of more detailed knowledge about worker 
characteristics—age, literacy, absenteeism, and 
so forth—it is impossible to say whether that 
minority of contracts paying less to blacks dis- 
criminated in the strict sense of paying less for 
homogeneous labor services supplied by blacks. 
Workforce segregation was much more common 
than the payment of racial wage differentials 
within integrated workforces. But much of the 
observed segregation probably sprang from the 
conjunction of small workforces with lopsided 
racial distributions of potential workers rather 
than from deliberate ‘choice in the service of 
racial hostility. In any event, workers on the 
average got about the same wage within a given 
occupation whether they worked in integrated or 

. segregated occupational workforces. 

That white workers in integrated workforces 
did not systematically receive a higher wage than 
white workers in segregated workforces refutes 
an important prediction of most models of dis- 
crimination (see Welch, pp. 228-231; Arrow 
1972b, p. 197; Chiswick, p. 1346). Further, the 
data are inconsistent with those models that pre- 


See the studies of white objectives by the historians 
G. M. Fredrickson and Lawrence Friedman. 
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dict complete segregation (see Arrow 1972a, , 
p. 92; 1972b, p. 197) and with those that predict™ 
integration will increase the average wage of 
each group (Welch, pp. 228-29). While the data 
do not warrant the sweeping conclusion that dis- 
criminating firms could not survive, they 
strongly suggest that competitive pressures re- 
sulted in equal payment for equal labor services 
in most cases. In addition, the association of 
racial wage differentials with skilled employ- 
ment suggests that racial productivity differ- 
entials underlay at least some part of the ob- 
served racial wage differentials. The data 
examined here are insufficiently detailed to 
permit further testing of this hypothesis, but on 
the basis of my related research (summarized in 
my 1977 book) I am willing to conjecture that 
once productivity-associated racial differences 
have been controlled, only a small minority of 
firms will be found to have discriminated in the 
sense of paying less for homogeneous labor 
services supplied by blacks. 

To account for the observed racial differen- > 
tials in incomes and occupations, economic 
analysis must come seriously to grips with the 
complex of historical, cultural, and nonmarket 
influences which, as Ray Marshall has recently 
expressed it, ‘“makes it less likely that black and 
white workers will be homogeneous substi- 
tutes” (p. 861). This will require considerable 
extension of our models, to give them an 
explicit temporal dimension and to incorporate 
more variables presently regarded as non- 
economic. It will also require more careful 
attention to the role of collective, as opposed te 
puzely individualistic, discrimination. Such re- 
qu:rements will not be easily satisfied, of course; 
but to continue along presently defined lines is to 
condemn ourselves to a sterile, if elegant, 
analysis and to limit severely our ability ta 
understand and predict actual events. 


"In the second edition of his pioneering book, Beckez 
observes that ‘‘our ignorance of the scope and incidence of 
collective action against minorities is perhaps the most 
important remaining gap in the analysis of the economic 
position of minorities” (p. 8)—surely an understatement. 
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A Note on Short-Run Asset Effects on Househol« 
Saving and Consumption 


By FREDERIC S. MISHKIN * 


In an interesting and valuable article in this 
Review, Irwin Friend and Charles Lieberman 
(F-L) use Federal Reserve cross-section data to 
test for the effects of capital gains on household 
saving. F-L state, “‘The bulk of our estimates, 
which are concentrated in the lower half of the 
.02 to .04 range, [i.e., a dollar of capital gains 
leads to increased consumption of two to four 
cents] are . . . modestly less than the figure im- 
plied by the latest version of the MPS [MIT- 
PENN-SSRC] model’’ (p. 625). F-L also state 
that ‘‘the FRB. survey results suggest that the 
latest MPS estimate of the first year’s effects of a 
change in the value of stock assets on saving and 
consumption is not far off from the true figure 
though it may be a little on the high side...” 
(p. 632). 

Both of the above statements are based on an 
incorrect F-L calculation of .032 for the capital 
gains coefficient on consumption implied by the 
latest unpublished version of the MPS model. 
Instead of calculating the implied MPS marginal 
propensity to consume out of capital gains for 
the 1963 year (which would be comparable with 
their cross-section estimates), F-L calculate the 
capital gains effect on the annual rate of con- 
sumption in the last quarter of that year.! Since 
capital gains accrue fairly evenly over the year in 
question (1963), the capital gains effect cal- 
culated by F-L will, exceed the capital gains 


*Assistant professor, department of economics, Uni- 
versity of Chicago. This comment was written while I was 
the recipient of a NSF Graduate Fellowship. 

‘The .032 figure of F-L is only approximately equal to 
the MPS capital gains effect on the annual rate of con- 
sumption for the last quarter of that year, because F-L do 
not make use of an averaging procedure for the valuation of 
stock assets which is a feature of the MPS model. The 
implied MPS capital gains effect on the annual rate of 
consumption for the last quarter of that year would be 
slightly lower than the F-L. .032 figure for this reason. The 
Appendix describes the F-L calculation. 
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effect on the full year’s consumption. Using a 
similar allocation of capital gains to each quarter 
of 1963 as F-L (see fn. 23) and using the MPS 
cor.sumption function and the MPS definition of 
querterly stock market wealth, I derived the 
MPS implied ccefficient of capital gains on con- 
sumption to be .013.? (See the Appendix.) 

The .013 coefficient, which is consistent with 
the equations and definitions in the MPS model, 
is substantially smaller than the .032 F-L figure 
and leads to a different interpretation of their 
results. The MPS implied coefficient is no 
longer above most of the F-L estimates, but is 
rather smaller than all the capital gains coef- 
ficient estimates in their Table 1 (the smallest 
F-L estimate is .015) and is statistically signifi- 
canily lower than many of the F-L estimates? 

There are several possible conclusions from a 
comparison of the corrected implied MPS cap- 
ital gains, coefficient and the F-L empirical 
estimates. 

1) If the F-L cross-section results are felt to 
be more accurate than the MPS time-series 
estimates, the MPS wealth effects on consump- 
tion may be underestimated rather than modestly 
overestimated, as implied by F-L 

2) The higher F-L estimates of the effects 
of capital gains may indicate that the distributed 
lag on stock market wealth in the MPS con- 
sumption function is too long. A shorter dis- 
tributed lag would imply that changes in stock 


2Tre implied coefficient in the last published version of 
the MPS model (fcund in Franco Modigliani) is by an 
analogous procedure calculated to be .018. 

5 The null hypothesis that the F-L capital gains coefficient 
is equal to the MPS .013 figure is rejected at the 5 percent 
level or higher for equations (2), (3), (4), (5), (10), (12) in 
F-L’s Table 1: that is, in half of the cases. The r-statistics of 
this hypothesis test for these equations are respectively 
2.54, 2.54, 2.60, 4.31, 2.69, 4.80. The critical ¢ at the 
5 percent level for a two-tailed test is 1.96, while the 
critical ¢ at the I percent level is 2.58. 
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jpimarket wealth affect consumption faster, and 
hence the one-year capital gains coefficient 
would be higher. 

3) The MPS estimate may be understated 
relative to the F-L estimates because F-L ex- 
clude from their capital gains measure capital 
gains on stock accruing in pension funds, while 
the MPS model does not. The exclusion of 
pension fund capital gains may well be appro- 
priate because capital gains accruing in pension 
funds often do not directly affect the benefits 
that the household will receive from these funds. 

Whether this exclusion is appropriate is an 
` empirical matter that requires further tests.‘ 

One further point is worth making. As a result 
of a failure to differentiate between stocks® and 
flows, many authors have assumed that a finding 
of small one-year capital gains effects is incon- 
sistent with the results of the MPS consumption 
function. The small .013 size of the MPS capital 
gains coefficient implies that earlier studies 
which find small one-year asset effects (see 
F-L references) are. not necessarily inconsistent 
with the MPS results. This is especially true of 
studies by John Arena and Kul Bhatia where the 
long-run wealth effect is close to the MPS .054 
figure and the capital gains effect is near the MPS 
.013 value.6 

Because the magnitude of the stock market 
capital gains effect can be so critical in stabil- 
ization policy and the determination of aggregate 
demand, as is indicated by the MPS model, the 
issues raised by F-L are indeed important. The 
Friend and Lieberman paper lends strong sup- 
port to the view that there are large wealth 
effects on aggregate demand through common 
stock capital gains. Indeed, their paper indicates 
that wealth effects may affect aggregate demand 


‘As a result of the structure of the MPS model, the in- 
clusion or exclusion of capital gains in pension funds would 
make very little difference to the simulation characteristics 
and thus the policy implications of the MPS model. 

5The word ‘‘stocks’’ here refers to the accounting concept 
of stocks and does not refer to common stocks. 

®The Arena consumption function most comparable to the 
MPS consumption function gives a long-run wealth effect 
of .038 and a capital gains effect of .015, while Bhatia 
finds that the long-run wealth effect is .052 and the capital 
gains effect is .014. 
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faster and be even more potent than is indicated 
by the MPS model. 


APPENDIX 
Calculation of the MPS Implied Capital 
Gains Coefficient 
The MPS consumption function states that the 
additional flow (annual rate) of consumption 
within the quarter from stock market capital 
gains effects is, 


(Al) CC; = Sav i+] 


i=l 
where CC, = additional consumption at an an- 
nual rate for quarter t 
V, = average increased value of stocks 
—beginning of quarter t 
The actual quarterly change in consumption is 
obtained by dividing equation (Al) through 
by four. 


$ GV i+1 


se a o 


where CQ; = additional consumption in 
quarter t. 

In the MPS model the beginning of quarter 
average value of stocks is defined as the average 
value of stocks over the t and t — 1 quarters. 
Thus, 


(A2) CQ: 


Xi + Xei 


(A3) V = 3 


where X; = average increased value of stocks in 
quarter t. 

Using equations (A2) and (A3) to calculate 
the additional consumption for each quarter as a 
result of capital gains accruing over the year, we. 
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The total effect of capital gains on con- 
sumption for the year is just the sum of the four 
quarterly effects. 


(A8) 


4 
CGE = > CQ, 
t=1 
where CGE = total capital gains effect. 

The average capital gains in each quarter of 
1963 have been allocated using the Standard and 
Poor’s composite stock index.” From January 1 
to December 31 of 1963, the index rose from 
62.69 to 75.02—an appreciation of 12.33 
points. The quarterly average of the index for the 
four quarters of 1963 are respectively, 65.54, 
69.67, 70.97, and 73.27. Subtracting 62.69 
from the quarterly averages and dividing by 
12.33, we get the average quarterly accrual per 
dollar of 1963 capital gains: i.e., X; = .2311, 
Xo = .5432, Xs = .6715, X4 = .8581 for the 
first through fourth quarters, respectively. The 
MPS consumption function coefficients for the 
first four lag quarters of stock market wealth 
are C, = .016421, C= .012742, C;= 
.009540, and C4 = .006788. These values are 
used with equations (A4) through (A8) to derive 


7] wish to thank Friend and Lieberman for supplying me 
with the data and formulas behind their calculation. The 
OTC index, rather than the Standard and Poor’s index, can 
be used to allocate the average capital gains in each quarter 
of 1963, as F-L have done. The implied MPS capital. gains 
coefficient still is calculated to be .013. 
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the .013 figure found in the text of this comment. 7 
The implied capital gains coefficient for the last 
published version of the MPS model (in ` 
Modigliani) is calculated using the same pro- 
cedure with the lag coefficients found in 
Modigliani. 

The F-L .032 calculation is equal to 


Ci[X4] + C2[X3] + Cs[X2] + Ca[X1] 


which is the capital gains effect on the fourth 
quarter annual rate of consumption when the 
MPS averaging procedure of equation (A3) is 
not used. 
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Firm Output and Changes in Uncertainty 


By DONALD V. CogEs* 


Two of the central contributions to the theory 
of economic behavior under uncertainty are the 
recent articles in this Review by Agnar Sandmo 
analyzing the competitive firm facing an uncer- 
tain output price and by Hayne Leland extending 
many of Sandmo’s conclusions to the monopo- 
listic case. One of their principal results is the 
demonstration that the optimal output for a risk- 
averse firm is less facing an uncertain output 
price than it would be if the firm faced a certain 
price of the same expected value. 

If we recognize that the firm almost always 
faces some degree of demand uncertainty, then 
its response to a change in the level of uncer- 
tainty is clearly of more empirical interest than 
is a simple comparison of the certainty and un- 
certainty case. Sandmo advances the intuitively 
appealing proposition that a marginal increase 
in uncertainty will decrease output, but con- 
cludes that this conjecture’ cannot be proved 
categorically. In an interesting recent examina- 
tion of the risk-averse firm’s input demand under 
output price uncertainty, Raveendra Batra and 
Armen Ullah have indirectly proved a more re- 
stricted version of the Sandmo conjecture for the 
competitive case, using a production function 
approach.” This note presents a proof of 
Sandmo’s conjecture, using his more general 
cost function approach and a technique analo- 
gous to that of Batra and Ullah, under the widely 
accepted assumption that absolute risk aversion 
is nonincreasing. The conclusion is extended to 


*Assistant professor, University of Illinois. I am grateful 
to William Branson, Richard Kihlstrom, ‘and an anony- 
mous referee for helpful comments; and to Polly Allen for 
comments on a earlier version. 

"Leland’s notation is followed in this note, permitting 
Sandmo’s model to be expressed as a special case, with 
dp/dqg=0. 

*Batra and Ullah assume that the firm’s output is pro- 
duced using a “‘well-behaved” (fu < 0, fy > 0, i,j = 1,2) 

` two-factor production function. No restrictions are placed 
on technology, other than the essumption that marginal 
cost is nondecreasing. 
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the quantity setting monopolist? using the 
‘*stochastic demand curve” concept developed 
by Leland. In the interests of brevity, the 
principal results of Sandmo and Leland are 
stated without proof. 

It will be assumed that the firm maximizes 
the expected value of the utility of profits. Its 
utility function is assumed to be concave (risk 
averse) and to exhibit nonincreasing absolute 
risk aversion in the Pratt-Arrow sense 
(d[-U" (ar) /U' (a) ]/da = 0).4 The firm’s de- 
mand curve is assumed to be an implicit func- 
tion of price, quantity, and a random element u, 
which in the quantity setting case may be 
written as 


(1) p=p(q,u) (8p/ðq <0, dp/du>0) 


We assume that the firm has a subjective prob- 
ability distribution for u, so that by setting q, a 
conditional distribution of p is then uniquely 
determined, Following Leland, we assume that 
as total expected revenue increases, the ‘‘riski- 
ness” or dispersion of total revenue increases. 
The firm’s problem is then to set g so as to 
maximize the expected utility of profits 


(2) max E{U[p(q,u)q — cla) ~ b]} 
First- and second-order conditions require that 
(3) E{U'(m)[MR(q,u)- MC(q)]} = 0 


(4) D=E{U" (r)[MR(q,u) — MC(q)? 
+ U'(m)[ðMR/ðq — AMC/dq]} <0 


31f the monopolist sets price rather than quantity, then 
as Leland shows, optimal price under demand (quantity) 
uncertainty may be either greater or less than it would be 
under. certainty. Hence, without further restrictions, the 
results presented here do not have a price-setting analogue. 

The commonly accepted hypothesis that absolute risk 
aversion is nonincreasing may be interpreted to mean that 
as the decision maker becomes wealthier, the risk premium, 
or the amount he would pay to secure with certainty the 
expected value of an uncertain prospect, would at least 
not increase. 


a 
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Leland defines p = f(g), the certainty demand 
curve equivalent to the stochastic curve p = 
p(q,u), as the curve the firm would face if it 
knew with certainty that p would equal its 
.expected value for all q. This implies that ex- 
pected marginal revenue will equal marginal 
revenue derived from the certainty demand 
curve for all q. Following Sandmo and Leland, 
we may then show that risk aversion requires 
that under uncertainty 


(5) E{U' @r) [MR (q,u) — MR(q,ua)]} $0 


where uł is the u at which marginal revenue 
equals its expectation or certainty equivalent for 
a given q. Inequality (5) states that the expected 
value of marginal utility- weighted deviations of 
actual marginal revenue from their expectation 
is nonpositive, a consequence of the fact that 
positive but decreasing marginal utility assigns 
relatively greater weight to negative deviations 
from expected marginal revenue than to positive 
ones. 

Rewriting the first-order condition (3) as 
E{U' (w)MR(q,u)} = E{U'(7)MC(q)} and 
subtracting E{U'(a)MR(q,ui)} from both 
sides, we have from (5) 


(6) MR(q,ua) = E{MR(q,u)} = MC(q) 
for all g 


Inequality (6) states that optimal output under 
uncertainty will be chosen so that marginal cost 
is less than or equal to expected marginal 
revenue. If marginal costs are nondecreasing in 
q, this implies that optimal output will be less 
than or equal to its level under certainty. 


Noting that MR (q,ua) = f(g) + q(@f(q)/9q), 


we may rewrite (5) as 
E{U' (7) [MR (q,u) — f(q)]} 
-efv (m) q HE LA) <0 


The second term is nonpositive, since U’ (a) > 
0, so that 


(7) E{U' ()[MR(q,u) ~ f(g) ]} = 0 
Under the assumption of nonincreasing 


absolute risk aversion, Sandmo shows that 


ad 
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(8) E{U"(T)[MR(q,u) — MC(q)]} =0 


This inequality, unlike (5), does not have an 
intuitive economic interpretation. Some insight, 
however, is provided by the fact that by its 
definition, nonincreasing absolute risk aversion 
is sufficient for U” (m) >0. For small u, the 
term MR (q,u) — MC (q) will be negative and 
weighted relatively heavily by U” (ar), while for 
large u, this term is positive but U” (ar) tends 
toward zero. 

A pure change in the level of uncertainty may 
be defined as a change in u such that the con- 
ditional distribution of p is spread about its cer- 


.tainty equivalent for any q, leaving its expecta- 


tion unchanged.® Letting the price after the 
increase in uncertainty be p*(q,u*) = yp +9, 
where y and @ are multiplicative and additive 


_parameters initially equal to unity and zero, 


respectively, we then require 
dE[p*(q,u*)] = E[p(q,u)]dy + dd =0 


or 


(9) oe —E[p(q.u)] = -F(9) 


The first-order condition then becomes 
(3') A=E{U'[(yp + me — cla) ~ b] 
[typ + 0) + 52 ga '(q)]}}=0 


which expresses q as an aie function of the 
multiplicative shift parameter y. Differentiating 
with respect to y, setting y = 1 and 6 = 0, and 
using (4) and (9), we have 
dq 


BG EUU" (mr) [MR (q, u) — 


(10) iy 


Fa} 


+ E{U" (lap - $@)) 
(MR (q,u) — MC(q)]} 


By (4) and (7) the first term is nonpositive, sc 


5The multiplicative spreading of the distribution of the 
random variable as a definition of an increase in uncer- 
tainty was introduced by Sandmo and is a particular case 
of a more general class of ‘‘mean-preserving spreads’’ 
investigated by Michael Rothschild and Joseph Stiglitz. 


J 


VOL. 67 NO. 2 


that a sufficient condition for dg/dy < 0 is that 
F the second term be negative. As MR(q,u) is 
monotonic in p, we have 


(11) MR (q,u) È MR(q, uh) 
iff p(q,u) 2 p(g,ua) =f(q) 


Hence the second term of (10) will have the same 
sign as the expression 


= q E{U" (7) [MR(q,u) 
— MR(q,ua)][MR (q,u) — MC(q)}} 


which may be expanded to give 
-1 ” 
Z 4 EAU" (7) [MR (q,u) - MC(Q)] 


` [MR (q,u) — MC (q) + MC (q) — MR (q, ua)]} 


or 
Sa E{U" (LMR (q, u) — MC (Q) F} 


+ FF E{U" (a)[MR(q,u) - MC(Q)] 
[MC (q) — MR(q,ua)]} 


The first term in this expression is unambigu- 
ously negative, since U” (mr) < 0 forall g,u. By 
(6), expected marginal revenue at any q is 
greater than or equal to marginal cost, so that the 
nonstochastic term MC(q) — MR(q,u}) is non- 
positive for all q. With (7), this requires that 
dq 


—<0 


(12) dy 


for all q 
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An increase in demand uncertainty, which 
may be defined as a ‘‘stretching’’ of the con- 
ditional distribution of p about a constant cer- 
tainty equivalent f(q) decreases the optimum 
output of the quantity-setting firm, whether it 
is a perfect competitor or a monopolist. A suffi- 
cient, although not necessary condition for this 
to hold is that absolute risk aversion be 
nonincreasing.’ 


6The assumption of decreasing absolute risk aversion 
used by Batra and Ullah is clearly an overly strong suffi- 
cient condition for dg/dy<0. If Ra(m)=0, (8) be- 
comes an equality, eliminating only one of three non- 
positive terms in the expanded form of (10). 
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Academic Achievement and Job Performance: 


Note 


By EDWARD LAZEAR* 


David Wise’s recent paper in this Review 
addresses two questions: First, is there any re- 
lationship between the subjective quality of an 
individual’s college institution or his relative 
position within that college and his eventual job 
performance? Second, if a relationship exists, 
what is its causal nature? Specifically, do varia- 
tions in schooling types affect productivity 
directly, or are they merely associated with 
higher productivity through screening channels? 
Although Wise’s analysis yields a convincingly 
affirmative answer to the first question, it is 
silent on the second. The ‘‘indirect evidence”? 
that Wise offers is quite consistent with the 
screening as well as the productivity-augment- 
ing hypothesis. His conclusion that college 
education contributes to productive ability is 
therefore unwarranted. 

The screening hypothesis in its most basic 
form! asserts that schooling acquisition costs 
differ across individuals according to their 
ability levels. If high ability individuals face 
lower marginal cost of schooling schedules than 
do low ability individuals, the former group 
will for a given return obtain more education. 
Employers will pay higher wages to the more 
educated because they recognize that ability 
and attained level of education are positively 
correlated as the result of differential costs. 

Screening can be contrasted with the pro- 
ductivity augmentation view of schooling. The 
latter position holds that schools actually do 
alter an individual’s productivity not simply by 
producing an optimal sort (although this is not 
excluded),” but primarily by augmenting an 
individual’s ex post ability. 


*Assistant professor of economics, University of 
Chicago, and research associate of the National Bureau of 
Economic Research. : 

‘See Michael Spence or Joseph Stiglitz for a clear dis- 
cussion of the screening hypothesis. 

2See Finis Welch (1970, 1973) for a variant on this 
theme. 
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What is important here is a fact that has made 
it virtually impossible to come up with a valid 
test of the screening hypothesis. That fact is that 
from an individual’s point of view, it is almost 
always irrelevant whether schooling is a screen 
or productivity augmenter. Human capital 
analyses are consistent with both. Since the 
individual is simply assumed to maximize the 
present value of his income stream, he is un- 
concerned with the employer’s reason for paying 
higher wages. As long as the acquisition of 
schooling is the least expensive way to inform 
potential employers of his high ability, he will 
still ‘‘invest’’ in it just as he would if it actually 
increased his productivity. (In fact, the two 
hypotheses have different implications for 
society only when there are lower cost ways to 
the group of providing information on differen- 
tial ability. The possibility arises in Spence 
when individuals know their true abilities and 
can be more cheaply induced to report them 
accurately). This brings us back to the Wise 
paper which, like others,* attempts to ascertain: 
the validity of the screening hypothesis. 

Wise cites four pieces of evidence which 
he claims lend support to the productivity- 
augmenting view of schooling. First, he argues 
that if grades merely attest to a student’s ex ante 
ability rather than to differences in amounts of 
acquired knowledge (under screening, this is 
zero for all individuals), grades should have e 
small effect on compensation for individuals 
from higher quality colleges. (Students from 
these schools, he suggests, vary less in innate 
ability than those from lower quality institu- 
tions). The ‘‘screening prediction’’ is not borne 
out. Nor should it be. Even if differences in 
ability are finer on the scale of academic per- 


3A possible excepticn is mentioned below. 
4See Kenneth Wolpin, for example. This is discussed. 
briefly below. 
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formance (such as SAT scopys), there is no 
T reason to expect that the mapping from school 
performance or even-‘innate’’ ability to worker 
productivity and compensation is linear.® That 
is, differences in ‘‘ability’’ at high levels may 
matter more for work-productivity variations 
than differences in ability at low levels where 
jobs command less responsibility. Differences in 
grades at high levels of ability, i.e., where in- 
dividuals graduate from highly rated institu- 
tions, may well be associated with larger wage 
level and wage growth differences than those at 
low levels of ability. This result would be quite 
consistent with screening. 

Wise’s second argument relates to incre- 
mental effects of graduate education. If grades 
are merely a stamp which certify the individual’s 
underlying attributes, he suggests, there should 
be no additional impact of graduate school 
performance on salary once undergraduate 
records are held constant. His evidence contra- 
dicts this prediction. But this can hardly be 
construed to be inconsistent with screening. 
All one has to argue is that both pieces of in- 
formation are useful to an employer’s evalua- 
tion. Nor does this require that one’s imagina- 
tion be stretched. There is no reason why an 
individual who obtains an A average as an 
undergraduate, but a C average in his M.A. 
program should have the same expected 
“innate” ability as the student who received 
A’s throughout his education. The fact that an 
individual is willing to undertake additional 
schooling may, by itself, say something about 
inherent skills. His performance in that graduate 
program merely tells more. : 

A related piece of evidence deals with high 
school versus college performance. The pre- 
diction of a screening-type explanation, Wise 
claims, is that the effects of high school grades 
and. undergraduate records should be con- 
founded. Instead, he finds that high school 


5Furthermore, there is little reason to even accept the 
assumption that abilities vary less at high quality svhools. 
As Wise points out, SAT scores are at best ordinal. If 
ability is distributed normally, the differences between the 
highest and lowest score in the top and bottom deciles will 
be larger than the difference between the highest and lowest 
score in a middle decile. 
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grades are insignificant and the effect of college 
grades is virtually unaffected. This does not 
refute the screening hypothesis. Rather, it says 
that high school performance as measured by 
grades does not matter. This finding, if dis- 
turbing, is disturbing to the productivity- 
augmenting hypothesis as well. The insigni- 
ficance of high school grades probably results 
from another factor. College quality might say 
much more about high school performance 
through selectivity than high school grades 
themselves. If college quality is included in the 
(unreported) regression, the insignificance of 
high school grades would be less than surprising. 

The final point relates to the finding that there 
is little correlation between college quality or 
rank within the college and initial position within 
the firm. If we take the evidence at face value, it 
should suffice'to point out that this poses a 
prablem for productivity-augmenting interpre- 
tations of schooling as well. This puzzle, along 
with the corresponding finding that initial salary 
is unaffected by these factors, can be recon- 
ciled. If schooling is merely a screen, then upon 
entry to the firm, individuals may differ, not in 
their current productivities, but in their abilities 
to acquire job-related skills at work. Thus, initial 
wages would be similar while rates of wage 
growth would differ. 

The point may be generalized. It is often sug- 
gested that if schooling acts merely as a screen, 
it should become relatively less important as 
one’s working life progresses. Thus, differences 
in wages between schooling groups should be 
most important upon graduation. However, in- 
ferences on screening drawn from this sort of. 
analysis are incorrect. First, even if schooling 
is not productive per se, the more able, highly 
schooled individuals may enjoy steeper age- 
earnings profiles simply because of differential 
ability growth or depreciation over time. For 
example, age may have a greater detrimental 
effect on the productivity, of low ability workers 
who specialize in physical activity than on high 
ability workers who specialize in mental ac- 
tivity. Second, if innate ability affects the rate 
of skill acquisition once on the job, more highly 
schooled workers can anticipate more rapid 
wage growth as the result of higher returns to 
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on-the-job training. This is consistent with the 
notion of job tracking. If individuals get on job 
tracks, their perceived initial ability for which 
schooling may be a signal, can be instrumental 
in altering the slope of age-earnings relation- 
ships.® 

Additional rationalizations are numerous, but 
the point is clear. Inferences cannot easily be 
drawn from wage growth data to either refute or 
confirm screening explanations of schooling. As 
already mentioned, the criticism should not be 
confined to the Wise paper. Attempts to test for 
the validity of screening have been frustrated 
elsewhere as well. Therefore, consider two 
potential tests of screening. 

The first is derived from the observation that 
employers sometimes offer to send employees 
to school ‘‘all expenses paid.’’ If screening were 
the only motivation for schooling acquisition, 
one would not observe employers bearing all 
costs since the screening mechanism works by 
forcing individuals to bear differential costs of 
schooling. However, what one observes is that 
workers in a given job at a given wage receive 
the same nominal compensation to attend school. 
Even in the context of screening, those with the 
highest ability will have the lowest true cost 
and therefore earn the highest profit on this trans- 
action. Thus, the more able are more likely to 
accept the employer’s schooling offer and the 
screening hypothesis is saved again. 

The second test relies on finding a group of 
individuals for whom screening is irrelevant. 
Wolpin uses this approach. He argues that the 
self-employed will not invest in schooling if it is 
merely a screen. Thus, under screening, self- 
employed individuals should have lower at- 


6This is consistent with queue theories of labor markets. 
Here the most able are most likely to be trained. See (among 
others) Lester Thurow for a discussion along these lines. 
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tained levels ‘of education. He finds that they do 
not. This test requires two assumptions: First, 
it must be the case that individuals determine 
the probability of self-employment before in- 

vesting in education. Second, it must be the case 
that their customers do not use their credentials 

as a signal in assessing product quality. In the 

case of physicians, dentists, lawyers, and other 

professionals, the second assumption is un- 

likely to be valid. 

Valid methods for separating screening from 
productivity-augmenting views of education on 
the basis of different implications are hard to 
come by. The Wise paper, although perhaps 
misnamed, is interesting and important in pro- 
viding evidence on differential returns to school- 
ing. It cannot, however, be regarded as a refuta- 
tion of the screening hypothesis. 
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ERRATA 


On the Shape of the Trade Indifference Curve: 
Rejoinder to Batra 


By Murray C. KEMP AND EDWARD TOWER* 


Please note the following revision in the September 1976 issue of this Review: 


Page 709: 

The first sentence of the second paragraph should be corrected to read: 

“Let C={c=(c1,¢2,...,¢n)ER%|U(c) = Uo} be the set of all consumption bundles 
which generate levels ‘of utility not less than Uy, and let Y={y=y,,yo,... »ynJERA|(y, X)ET} 


be the production possibility set, where T denotes the set of input-output combinations that are 
feasible and x denotes the given factor endowments. 


*Research professor of economics, University of New South Wales, and associate professor of economics, Duke 
University, respectively. 
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The Association of Indian Economic Studies will hold its 
next conference, ‘‘New Directions in India’s Economic 
Development,” Aug. 19-21, 1977 at Montclair State 
College. Please send proposals for papers and participation 
to Professor Suresh Desai, Economics Department, Mont- 
clair State College, Upper Montclair, NJ 07043. 


Economists who are strongly oriented toward the human- 
ities, who use humanistic methods in their research, and who 
will be participating in meetings abroad that are concerned 
with the humanistic aspects of their discipline are eligible to 
apply for small travel grants of the American Council of 
Learned Societies. Grants are likely to cover only lowest 
cost excursion fares and will rarely exceed 50 percent of full 
economy-class fares. Specifically, economists may be 
eligible if (a) they deal with the history of economic thought 
or economic history, and (b) if their approach is qualitative 
and descriptive rather than quantitative and statistical. 
Conferences dealing with the establishment of social policy 
or legislation are ineligible. The deadlines for applications to 
be received in the office of the American Economic Associa- 
tion are: meetings scheduled between July and October, 
March 1; for meetings scheduled between November and 
February, July 1; for meetings scheduled between March and 
June, November |. Application forms may be obtained from 
C. Elton Hinshaw, Secretary, American Economic Associa- 
tion, 1313 21st Avenue South, Nashville, Tennessee 37212. 


The National Tax Association-Tax Institute of America 
announces the [976 award winners in the annual competition 
for outstanding doctoral dissertations in government finance 
and taxation. The $1,000 first prize award was won by 
Patrick D. Larkey of the University of Michigan (now at the 
University of British Columbia) with his entry, ‘‘Process 
Models and Program Evaluation: The Impact of General 
Revenue Sharing on Municipal Fiscal Behavior.’ Honorable 
mention awards of $500 each were won by Thomas S. 
McCaleb of the University of North Carolina, (now at the 
University of Kansas), ‘‘Optimal Income Taxation: An 
Integration of Private and Public Choice Considerations” 
and Nonna Anne Noto of Stanford University (now at the 
Federal Reserve Bank of Philadelphia), ‘‘The Influence of 
the Local Public Sector on Residential Property Values.” 
The members of the 1976 Selection Committee were 
Professors Harvey E, Brazer, Arthur D. Lynn, Oliver 
Oldman, and James A. Papke. Information on the 1977 
award competition may be obtained from Professor James 
A. Papke, Department of Economics, Krannert Graduate 
School of Management, Purdue University, West Lafayette, 
Indiana 47907. 


For thirty years the Fulbright-Hays program has provided 
opportunities for university lecturing and advanced research 
abroad. In recent years 450-500 awards per year have been 


7 


made to American scholars and other professionals—-25—39 
to specialists in economics and business. The program also 
includes awards to foreign scholars for lecturing and ad- 
vanced research at U.S. institutions, Announcement of the 
awards available for 1978-79, in the 31st annual compe- 
tition, will be published in March 1977, The general com- 
position of the program involving more than 70 countries i3 
expected to be similar to that of recent years. Registration for 
personal copies of the announcement is now open; forms are 
available from the Council for International Exchange of 
Scholars, Suite 300, Eleven Dupont Circle, Washington, 
D.C. 20036. 


An all-day conference on post-Keynesian theory will be 
held on Saturday, Apr. 16, at Rutgers University. For further 
information, contact either Professor Alfred S. Eichner, 
State University of New York, Purchase, NY 10577, or 
Professor Paul Davidson, Department of Economics, Rut- 
gers University, New Brunswick, NJ 08903, 


The Institute of Public Policy Studies at the University of 
Michigan has received support from the National Institute 
of Mental Health for postdoctoral training in public policy 
analysis. Training will take the form of course work and/or 
research in policy analysis. Candidates interested in social 
problems related to mental health (urban problems, minority 
group problems, delivery of public services, etc.) or in 
evaluation research are urged to apply for stipends ranging 
from $10,000 to $13,200. Applications should include a 
statement on proposed research program, two or more letters 
of recommendation, and a transcript of work completed at 
the doctoral level. Send applications or inquiries to Pro- 
fessor Joel D. Aberbach, Institute of Public Policy Studies, 
318 Gunn Bldg., 506 E. Liberty Street, Ann Arbor, MI 
48109 (313+763-4212). 


The National Science Foundation’s Office for the Inter- 
national Decade of Ocean Exploration (/DOE) has estab- 
lished a Marine Science Affairs program to support research 
on the social, economic, political, and managerial implica- 
tions of the JDOE scientific program. This program consists 
of long-term, multidisciplinary oceanographic projects in 
four major programs: environmental quality, environ- 
mental forecasting , seabed assessment, and living resources. 
The program will begin with about $200,000 in fiscal year 
1977. Additional information may be obtained by contacting 
Program Manager, Marine Science Affairs Program, Office 
for the International Decade of Ocean Exploration, National 
Science Foundation, Washington, D.C. 20550 (202+ 632- 
7356). 
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Most projections of supply and demand for Ph.D.s in 
science and engineering estimate that the number of new 
doctoral recipients will provide about one-third more Ph.D.s 
by 1985 than required for academic and research openings. 
To address some of the problems inherent in this projected 
surplus, the Higher Education Research Institute (HERI) 
has launched a project, funded by the Ford and National 
Science Foundations, to identify nontraditional job markets 
for academics and determine entry points for new Ph.D. 
recipients. HERI will survey those in nontraditional jobs to 
determine why doctorate holders take such employment and 
to evaluate job satisfaction and other career outcomes. The 
study will compare backgrounds, training, and attitudes of 
those in traditional and nontraditional careers. The study will 
sample 15,000 doctorate holders from 14 science (physical, 
biological, and social) and engineering fields who have 
moved out of or into nonacademic jobs in the last 3 years. 
HERI will also survey Ph.D.s who have moved between 
academic institutions; from academic or research to admin- 
istrative positions within a college, university, or research 
organization; or within or between business firms. The study 
will explore the career patterns, characteristics, and routes of 
access of the highly mobile Ph.D.s. 

If you hold a Ph.D. in economics and hold a nontraditional 
or unusual job outside the academic or traditional research 
areas, or have changed employers or job functions within the 
past 3 years, and would like to participate in the study, send 
your name, address, field of study, and year you completed 
your Ph.D. to Higher Education Research Institute, 924 
Westwood Blvd, Suite 850, Los Angeles, CA 90024. 


~ 


BOOKS FOR ASIA, a project of The Asia Foundation, 
asks that you send books and journals you are no longer using 
to the address given below. Books must be published in 1965 
or later, and be in excellent condition. At least one complete 
year of a journal published since 1950, and long complete 
runs in particular, are needed. Donations of books and 
journals are tax deductible. If you have any questions or wish 
to send materials, please direct them to Books for Asia, 
Attn: Carlton Lowenberg, Director, 451 Sixth Street, San 
Francisco, CA 94103 (415+ 982-4640). 


Members of the NBER-NSF Seminar on Bayesian In- 
ference in Econometrics and Statistics are pleased to an- 
nounce the institution of an annual Leonard J. Savage Award 
of five hundred dollars ($500) for an outstanding doctoral 
dissertation in the area of Bayesian Econometrics and Statis- 
tics. To be considered for the 1977 Savage Award, a doctoral 
dissertation must be submitted by the dissertation supervisor 
before July 1, 1977 and accompanied by a short letter from 
the supervisor summarizing the main results of the disserta- 
tion. Dissertations completed after Jan. 1, 1976 are eligible 
to be considered for the 1977 Savage Award. An Evaluation 
Committee will be appointed by the board of the Leonard J. 
Savage Memorial Trust Fund (S. E. Fienberg, S. Geisser, 
J. B. Kadane, E. E. Leamer, J. W. Pratt, and A. Zellner. 
chairman) to evaluate dissertations that are submitted for the 
Savage Award. Dissertations and supporting letters should 
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be sent to: Professor Arnold Zellner, Graduate School of 
Business, University of Chicago, 5836 S. Greenwood 
Avenue, Chicago, Illinois 60637. 


House Subcommittee Seeks Views on Emergency Trade 
Legislation 


The House Subcommittee on International Trade and 
Commerce will conduct studies leading to public hearings 
during the first six months of 1977 on the advisability of re- 
vising or repealing section 5(b) of the Trading With the 
Enemy Act of 1917. This section authorizes the President to 
exercise extensive controls over international economic 
transactions in time of declared national emergency. Since 
the nation has been in a declared state of emergency since 
1933, these authorities are in effect available for the day- 
to-day conduct of foreign policy. They are currently used 
by the administration to imposé trade embargoes on North 
Korea, Vietnam, Cambodia, and Cuba, and for routine 
export controls normally exercised under the temporarily 
lapsed Export Administration Act. 

The Subcommittee recently published a complete legis- 
lative and administrative history of section S(b) entitled, 
‘*Trading With the Enemy: Legislative and Executive Docu- 
ments Concerning Regulation of International Transactions 
in Time of Declared National Emergency.” This volume is 
available in limited quantities from the Committee on Inter- 
national Relations, House of Representatives, Washington, 
DC. 20515, and for $2.75 from the Government Printing 
Office, Washington, D.C. 20402. , 

The Subcommittee would like to hear from scholars and 
other interested people engaged in analyzing possible 
changes in U.S. laws to provide a better basis for both rou- 
tine and emergency foreign economic and trade policy. Peo- 
ple doing work or wishing to present views on U.S. foreign 
economic policy, particularly with reference to emergency 
trade controls, asset controls, trade embargoes, and re- 
lated legal and policy questions, are invited to communi- 
cate with the Subcommittee at 707 H.O.B. Annex No. 1, 
House of Representatives, Washington, D.C. 20515 
(202+ 225-3246). 


Call for Abstracts 


The Conference on Social Sciences in Health is seeking a 
limited number of contributed papers for presentation as part 
of its program at the meetings of the American Public Health 
Association in Washington, D.C. on Oct. 30-Nov. 3, 1977. 
Preference will be given to policy relevant papers which 
reflect a significant social science perspective. Interested per- 
sons should submit an abstract of up to 200 words by Apr. 15, 
1977. Persons whose abstracts are selected for further con- 
sideration will be asked to submit a three page summary. 
Please send abstracts to Dr. Irving Leveson, Senior Pro- 
fessional Staff, Hudson Institute, Quaker Ridge Road, 
Croton-on-Hudson, N.Y. 10520. 
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Deaths 


Carl A. Dauten, Executive Vice Chancellor, Washington 
University, St. Louis, Sept. 17, 1976. 

M. H. Dobb, Aug. 19; 1976. 

Walter G. Miller, retired economist, Federal Highway 
Administration, Department of Transportation, Oct. 18, 
1976. . 

E. Bryant Phillips, professor emeritus, . department of 
economics, University of Southern California, Dec. 19, 
1975. 

Vladimir Stoikov, New York State School of Industrial 
and Labor Relations, Cornell University, Aug. 2, 1976. 

Philip Taft, professor emeritus, Brown University, 
November 17, 1976. 


Retirements 


Albert Abrahamson, professor of economics, Bowdoin 
College, June 1976. 

Richard V. Clemence, professor of economics, Wellesley 
College, June 1976. 

~ Daniel C. Kaufherr, American Graduate School of 
International Management, June 30, 1976. 

Harald Leuba, American Graduate School of Inter- 
national Management, May I, 1976. 

Alvin M. Marks, American Graduate School of Inter- 
national Management, June 30, 1976. 

George Peck, professor, department of economics, 
University of lowa, Aug. 1976. 

Roderick H. Riley, consulting economist (since June 1, 
1971, retired economic advisor, Bureau of Indian Affairs, 
U.S. Department of the Interior): member, Maryland 
Property Tax Assessment Appeal Board for Montgomery 
County, Dec. 18, 1975. 


Visiting Foreign Scholars 


Urie Ben-Zion, Israel Institute of Technology: visiting 
associate professor of economics, University of Iowa, 
Jan. 1976. 

Walter Eltis, Exeter College, Oxford: visiting professor, 
department of political economy, University of Toronto, 
until Sept. 1977. 

Erich Klinkmuller, Freie Universität Berlin: visiting 
professor, international studies, American Graduate School 
of International Management, fall 1976. 

Hukukane Nikaido, Hitotsubashi University, Tokyo: 
department of economics, University of Southern California, 
spring 1977. 


Promotions 


Guenter M. Conradus: vice president, economics, Mathe- 
matical Sciences Northwest, Inc., Sept. 1976. 

Stuart M. Feder: chief, International Reports Division, 
Federal Reserve Bank of New York, Sept. 2, 1976. 

Joseph E. Haring: professor of economics, Occidental 
College, July 1, 1976. 

Calvin A. Hoerneman: professor of economics, Delta 
College. 
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Joseph M. Jadlow: professor, department of economics, 
Oklahoma State University. 

Pauline W. Kopecky: associate professor, department of 
economics, Oklahoma State University. 

Gerald M. Lage: professor, department of economics, 
Oklahoma State University. 

Peter R. Moore: associate professor, department of 
economics and management, Rhode. Island College, July 
1976. 

Rodney J. Morrison: professor of economics, Wellesley 
College, Sept. 1976. 

Jeffrey B. Nugent: professor of economics, University of 
Southern California, Sept. 1, 1976. 

John D. Rea: associate professor, department of 
economics, Oklahoma State University. 

James D. Rodgers: professor of economics, Pennsylvania 
State University, July 1, 1976. 

John M. Sapinsley: associate professor, department of 
economics and management, Rhode Island College, July 
1975. 

Robert C. Stuart: professor of economics, Douglass 
College, Rutgers~The State University, July 1, 1976. 

Arnold H. Studenmund: associate professor, Occidental 
College, July 1, 1976. 

David J. Vail: associate professor of economics, Bowdoin 
College, Sept. 1975. i 


Administrative Appointments 


Robert P. Collier, Utah State University: dean of the 
College of Business and Economics, Western Washington 
State College. 

Paul G. Darling: chairman, department of economics, 
Bowdoin College, Sept. 1976. 

Hugh N. Emerson, University of Maryland: chairman, 
business and, economics department, Alderson-Broaddus 
College, Sept. 1, 1976. 

Richard H. Day, University of Wisconsin-Madison: chair- 
man, department of economics, University of Southern 
California, Sept. 1, 1976. f 

Robert J. McMahon: chairman, department of world 
business, American Graduate School of International 
Management, June 1, 1976. 

Peter R. Moore: chairman, department of economics and 
management, Rhode Island College, July 1976. 

Tapan Munroe: chairman, department of economics, 
University of the Pacific, Feb. 1, 1976. 

Harold J. Noah: dean, Teachers College, Columbia 
University, Sept. 1, 1976. 

Robert C. Stuart: chairman, department of economics, 
Douglass College, Rutgers-The State University, July 1, 
1976. 

Richard O. Zerbe: acting director, Program in Social 
Management of Technology, University of Washington, 
Sept. 16, 1976. 3 


Appointments 


Akgar Ahktar: economist, Foreign Research Division, 
Federal Reserve Bank of New York, Aug. 31, 1976. 

Dennis J. Aigner, University of Wisconsin-Madison: 
professor, department of economics, University of Southern 
California, Sept. 1, 1976. 
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Narongchai Akrasanee: visiting research fellow, National 
$” Bureau of Economic Research, Aug. 1976. 

” E. Jane Amault: assistant professor, Occidental College, 
July 1, 1976. 

Thomas D. Boston: assistant professor, department of 
economics, Atlanta University and Clark College, Sept 1, 
1976. 

Thomas H. Bruggink, University of Illinois: instructor, 
department of economics, Fordham University, Sept. 1, 
1976. i 

Kar! Case, Harvard University: instructor in economics, 
Wellesley College, Sept. 1976. 

Alexander H. Cornell: associate professor, department of 
economics and management, Rhode Island College, Sept. 
1975. 

W. Davis Dechert, Cornell University: instructor, depart- 
ment of economics, University of Southern California, 
Sept. 1, 1976. 

Ronald E. Deiter: assistant professor, department of 
economics, Iowa State University, Sept. 1, 1976. 

C. Frederick DeKay: senior economist, Mathematical 
Sciences Northwest, Inc., Mar. 1976. 

Nancy J. DelPrete: instructor, department of economics 
and management, Rhode Island College, Sept. 1976. 

Jonathan Dickinson: assistant professor of economics, 
Pennsylvania State University, Sept. 1, 1976. 

David W. Dunlop, Vanderbilt University: visiting assis- 
tant professor, department of economics, Dartmouth 
College, fall 1976. 

Richard F. Dye: assistant professor, department of 
economics, Bowdoin College, fall 1976. 

Robert M. Feinberg: assistant professor of economics, 
Pennsylvania State University, Sept. 1, 1976. 

John Fox: assistant professor of economics, University of 
South Carolina, Sept. 1976. 

John C. Goodman, Columbia University: visiting assistant 
professor, department of economics, Dartmouth College, 
1976-77, 

Eileen C. Gram, Barnard College: assistant professor, 


department of economics, Fordham University, Sept. I, 


1976. 

Daniel C. Green: assistant professor of statistics, 
American Graduate School of International Management, 
Sept. 1, 1976. 

Manuel d. J. Gutierrez, Webster College: instructor of 
applied statistics, Stockton State College, Pomona. 

R. Duane Hall: associate professor of marketing, 
American Graduate School of International Management, 
Sept. 1, 1976. 

Bryan Heathcott: assistant professor of finance, American 
Graduate School of International Management, Sept. 1, 
1976. : 

C. Michael Henry: instructor, department of economics, 
Rutgers—The State University, July 1, 1976. 

Edward A. Holt: senior resources planner, Mathematical 
Sciences Northwest, Inc., July 1976. 

Stephen M. Horner, University of Michigan: instructor in 
economics, Wellesley College, Sept. 1976. 

Herbert L. Johnson: assistant professor, department of 
economics and management, Rhode Island College, Sept. 
1976. 

Nake M. Kamrany: adjunct professor, department of 
economics, University of Southern California, Sept. 1, 
1976. 
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Richard J. Kent, University of California, Berkeley: 
assistant professor, department of economics, Dartmouth 
College, Sept. 1976. 

Robert D. Lamson: principal economist, Mathematical 
Sciences Northwest, Inc., Nov. 1976. 

Stephen J. Land: senior economist, Mathematical 
Sciences Northwest, Inc., May 1976. 

William M. McHugh: senior economist, Mathematical 
Sciences Northwest, Inc., August 1976. 

Nancy P. Marion, Princeton University: instructor, 
department of economics, Dartmouth College, Sept. 1976. 

Philip Mayer: instructor, department of economics, 
Southwest Missouri State University, Aug. 16, 1976. 

William C. Melton: economist, Money and Finance ` 
Division, Federal Reserve Bank of New York, Aug. 3, 1976. 

Emad Mohit: instructor of economics, American Graduate 
School of International Management, Sept. 1, 1976. 

James F. O’Connor: assistant professor, department of 
economics, University of Iowa, Aug. 1976. 

Stephen Owuso: economist, Business Conditions 
Division, Federal Reserve Bank of New York, Sept. 2, 
1976. 

Nils A. Parr: associate professor of economics, Envi- 
ronmental Studies Program, University of Maine at Machias, 
Sept. 1976. 

Harold Payson III: assistant professor, department of 
economics, Bowdoin College, fall 1976. 

Joseph Pelzman: assistant professor of economics, 
University of South Carolina, Sept. 1976. 

Joel Popkin: director, National Bureau of Economic 
Research, Washington. 

John Rapoport, Mount Holyoke College: visiting assistant 
professor, department of economics, Dartmouth College, 
1976-77. 

Jonathan Ratner, Yale University: instructor in econom- 
ics, Wellesley College, Sept. 1976. 

Rayraond Riezman: instructor, department of economics, 
University of Iowa, Aug. 1976. 

Joanna Robinson, University of Connecticut: assistant 
professor of economics, Wellesley College, Sept. 1976. 

Paul J. Schlesinger: associate professor of advertising and 
marketing, American Graduate School of International 
Management, Feb. 1, 1976. 

Marjorie H. Schnader: economist, Business Conditions 
Division, Federal Reserve Bank of New York, Sept. 14, 
1976. 

Stuart O. Schweitzer, Georgetown University: associate 
professor of public health, University of California, Los 
Angeles, Sept. 1976. 

Eugene Short: economist, Foreign Research Division, 
Federal Reserve Bank of New York, Oct. 5, 1976. 

Joseph F. Sinkey, Jr.: associate professor, department of 
banking and finance, College of Business Administration, 
University of Georgia, Sept. 1, 1976. 

Sharon Smith: economist, Business Conditions Division, 
Federal Reserve Bank of New York, Sept. 7, 1976. 

Stanley P. Stephenson, Jr.: assistant professor of eco- 
nomics, Pennsylvania State University, Sept. 1, 1976. 

-Kenneth E.’ Stone: assistant professor, department of 
economics, lowa State University, Sept. 1, 1976. 

Richard C. Tepel, Brown University: assistant professor, 
department of economics, Fordham University, Sept. 1, 
1976. : 
Thom B. Thurston: economist, Market Statistics Division, 
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Federal Reserve Bank of New York, Sept. 2, 1976. 

George M. Wattles: professor of world business, 
American Graduate School of International Management, 
Sept. 1, 1976. 

D. Sykes Wilford: economist, Foreign Research Division, 
Federal Reserve Bank of New York, Aug. 24, 1976. 

Deloris R. Wright: assistant professor, department of 
economics, Southwest Missouri State University, June 7, 
1976. 

Edward Yardeni: economist, Money and Finance divi- 
sion, Federal Reserve Bank of New York, Sept. 16, 1976. 

James N. Young, Georgia State University: assistant 
professor, department of economics, Fordham University, 
Sept. 1, 1976. 

Jeffrey T. Young, University of Colorado-Denver: 
assistant professor of economics, Marshall University, 
Aug. 30, 1976. 

Michael Zubkoff: adjunct professor, department of 
economics, Dartmouth College. 


Leaves for Special Appointments 


Arthur G. Ashbrook, Jr., U.S. government, CIA: visiting 
professor of economics, U.S. Naval Academy, Sept. 1, 
1976. 
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Louis J. Cherene, Jr., University of Southern California: ~ 
University of Hull, Great Britain, 1976-77. 

Warren Dent, University of lowa: visiting associate 
professor, University of Wisconsin-Madison, 1976-77. 

Richard Weisskoff, Iowa State University: research 
fellowship, Social Science Research Council, Southern 
Peru, Sept. 1, 1976—Feb. 28, 1977. i 


Resignations 


William J. Barger: University of Southern Califomia, 
Aug. 31, 1976. 

Bernard H. Booms, Pennsylvania State University: 
Harvard University, June 30, 1976. 

Robert J. Latham, Pennsylvania State University: Iowa 
State Commerce Commission, June 30, 1976. ; 

William H. Peterson, American Graduate School of 
International Management, June 29, 1976. 

Gordon C. Rausser; lowa State University: Harvard 
University, Aug. 31, 1976. 

Phillip E. Vincent, University of Southern California, 
Jan. 31, 1976. 
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ANNOUNCEMENT 


NOTICE TO ALL GRADUATE DEPARTMENTS 


The December 1977 issue of the Review will carry the seventy-fourth list of doctoral dissertations in political economy in 
American universities and colleges. The list will specify doctoral degrees conferred during the academic year terminating 
June 1977. This announcement is an invitation to send us information for the preparation of the list. This announcement super- 
sedes and replaces a letter which was sent annually from the managing editor’s office. 


The Review will publish in its December 1977 issue the names of those who will have been awarded the doctoral degree 
since June 1976 and the titles of their dissertations. Dissertation abstracts will no longer be published, as these are published 
elsewhere. 


By June 30, please send us this information on 3x 5 cards, conforming to the style shown below, one card for each individual. 
Please indicate by a classification number in the right-hand corner the field in which the thesis should be classified. The classi- 
fication system is that used by the Journal of Economic Literature and printed in every issue. 


JEL Classification No. —___ 
Name: LAST NAME IN CAPS: First Name, Initial 








Institution Granting Degree: 


Degree Conferred (Ph.D. or D.B.A.) 


Dissertation Title: 








When degrees in economics are awarded under different names, such as Business Administration, Public Administration, or 
Industrial Relations, candidates in these fields whose training has been primarily in economics should be included. 


All items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown University, 
Providence, Rhode Island 02912. 











Our Changing Economy 
An Introduction to Economics 


Kalman Goldberg 
Bradley University 

Based on Prof. Goldberg's own highly successiul Principles of 
Economics course, OUR CHANGING ECONOMY heips students 
understand’ how our economic system operates, how we identify 
and treat economic problems, and what values and ideologies are 
implicit in our theories and policies. The text is distinguished by its 
unusually clear, concrete writing style and its effective use of 
examples and contrasting points of view. Every chapter includes 
one or more case studies, which compel students to apply eco- 
nomic principles to real-world problems. There are numerous 
learning aids, inciuding chapter previews, chapter summaries, lists 
of key terms and key concepts, and chapter questions. 


The accompanying Student Guide by Rodney Peterson (Colorado 
State University) helps students master important principles and 
conceptual relationships. For every chapter in the text, the Study 
Guide includes an overview, numerous self-test items (fill-ins, true/ 
- false, and multiple-choice), thought questions, a problem that 
enables students to handle data and construct their own graphs, 
plus case questions. Answers to all questions appear at the end of 
each chapter, cross-referenced to facilitate review. 


An Instructor's Manual is also available. 
Text: Paper 528 pages 1976 $10.95 
SG: Paper 216pages 1976 $4.95 


COLUEGE DIVISION 





LITTLE, BROWN AND COMPANY 


34 Beacon Street, Boston, Massachusetts 02106 
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World Trade and Payments 
An Introduction 
Second Edition 


Richard E. Caves Ronald Jones 
Harvard University University of Rochester 
In the new edition of their widely-adopted text, Profs. Caves and 
Jones have made substantial improvements based on market 
response to the first edition. Most importantly, they have simplified 
their treatment of international trade theory and policy issues; the 
more rigorous material has either been omitted or grouped into 
chapter supplements. As before, the text will provide a simple 
model of international trade that shows the interdependence of 
countries and the types of gains to be realized from trade. This 
model is then gradually expanded to encompass different 
descriptions of various nations’ production possibilities. Analysis of 
international monetary relations is organized to help students 
understand the current system of “managed floating” exchange 
rates. 


Cloth approx.480 pages February 1977 $14.95 tent. 
Prices, Jobs, and Growth 


An Introduction to Macroeconomics 
Peter H. Lindert 
University of Wisconsin, Madison 


This brief paperback text neatly summarizes the current state of 
macroeconomic knowledge for students in introductory-level 
courses. It covers all the basic macroeconomic concepts, with 
special emphasis on the causes and cures of modern “stagflation.” 
Carefully building on what students already know, Prof. Lindert 
moves quickly from basic tools to real-world applications. In every 
chapter, analysis is tied to recent U.S. economic events. 


Paper 416pages 1976 $6.95 


COIMEGE DIVISION 
LITTLE, BROWN AND COMPANY 


34 Beacon Street, Boston, Massachusetts 02106 
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Microeconomic Theory and Applications 
James V. Koch 


Illinois State University 

This new intermediate-level text presents meaningful and interest- 
ing applications of microeconomic theory along with a clear and 
concise exposition of that theory. Through vivid examples, Prof. 
Koch demonstrates that micro theory can be used to analyze a wide 
variety of problems, including many outside the realm of business. 
Each of the book's sixteen chapters is followed by a Theory in Action 
section, which applies the theoretical tools just covered to a current 
economic phenomenon. These special sections tackle problems as 
diverse as gasoline rationing, drug law enforcement, rent subsidies, 
intercollegiate athletics, and school busing for racial balance. 


Cloth 448pages 1976 $13.95 


Public Microeconomics 
An Introduction to Government Finance 
Second Edition 


Neil M. Singer 

University of Maryland 
Neil M. Singer's well-known text analyzes and describes govern- 
mental economic activity involving resource allocation and income 
distribution. It concentrates on the theory and experience of public 
expenditures and taxation, at the level of individual program deci- 
sions. Although the structure and objectives of the new Second 
Edition remain basically the same as those of the first edition, sub- 
stantial changes in content have been made. For example, four new 
chapters have been added to cover fiscal federalism, income dis- 
tribution, tax theory, and environmental policy. No chapter has been 
left unchanged, and most have been expanded and updated toa 
major extent. 


Cloth 464pages 1976 $1295 


COLLEGE DIVISION 





LITTLE, BROWN AND COMPANY 


34 Beacon Street, Boston, Massachusetts 02106 
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“Next Generation” 
r Eco n omics Lindauer: ECONOMICS—A Modern View 
ls Here! 
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Designed for one- or two-semester principles courses, this com- 
prehensive, highly-readable treatment of modern economics will make 
other texts obsolete. Extensively class-tested, it presents all the tradi- 
tional material—plus thought-provoking coverage of the ideas, prob- 
lems and policies economists are talking about today. Students will be 
attracted by its relevance and wit; instructors by its clarity, flexible or- 
ganization and teachability. A particular effort is made to show the 
universal applicability of modern economics to all money-using econ- 
omies. A valuable instructor’s manual and test bank prepared by the 
author will also be available. 

By John H. Lindauer, Chancellor, Univ. of Alaska at Anchorage. About 865 pp., 
490 ill. Just Ready. About $16.95, 


Papps & Henderson: MODELS AND ECONOMIC 
THEORY 


Here’s a fundamental analysis of science methodology that provides 
students with the tools needed to evaluate economic models and the 
practice of model building. Emphasizing simplification, it covers both 
the basic theories and the mathematical and statistical techniques in- 
volved. 

By Ivy Papps, Univ. of Durham, Durham, England; and Willie Henderson, Institute 
of Education, Univ. of Keele, Keele, England. About 130 pp. Illustd. Soft cover. 
Ready April 1977. About $4.95. 


Luskin: INTRODUCTION TO ECONOMICS: 
A Performance-Based Learning Guide to accompany 
ECONOMICS—A Modern View 


Designed to reinforce comprehension and to provide workable pro- 
grams of study for each chapter in the Lindauer text, this study guide 
includes chapter synopses and outlines, problems and projects, self- 
testing sections with answers, learning objectives, and supplementary 
material. 

By Bernard J. Luskin, Coastline Community College, Fountain Valley, California. 
About 530 pp. Illustd. Soft cover. Just Ready. About $6.95. 


Crawford: READINGS IN MODERN ECONOMICS 


Drawn from leading original sources, each article in this thought- 
provoking readings supplement provides a stimulating look at contem- 
porary economic issues and problems. A wide variety of topics and 
views are presented. 

By James F. Crawford, Georgia State Univ., Atlanta. About 500 pp. lllustd. Soft 
cover. Ready Spring 1977. About $6.95. 


W.B. Saunders Company 
West Washington Square, Philadelphia, Pa. 19105 
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THE JOYLESS ECONOMY 


An Inquiry Into Human Satisfaction and Consumer Dissatisfaction 

Tibor Scitovsky, Stanford University. O “Altogether this is a brilliant contribution to welfare 
economics which, if it becomes as influential as it deserves, will give that subject a content 
which actually corresponds to its name? — The Economist. "A superb book, full of insights and 
vignettes that are immensely stimulating....A book that one must absolutely read?” 

—Jagdish Bhagwati, Massachusetts Institute of Technology. “We as economists would do 

well to reformulate our conventional modes of thought in light of Scitovsky’s findings’ 

—Harvey Liebenstein, Harvard University 

1976 (paper 1977) 334 pp. cloth $11.95 paper $3.95 


LEADING ISSUES IN ECONOMIC DEVELOPMENT 


Third Edition 

Edited by Gerald Meier, Stanford University.) The Third Edition of this well-integrated course 
book emphasizes the strategic policy issues in accelerating the development of poor countries. 
The “leading issues” now coalesce in a central theme: policies designed to eradicate poverty, 
reduce inequality, and deal with the problem of unemployment. New chapters have been added 
to illuminate this theme and two-thirds of the selections are new. 

1976 880 pp. paper $11.00 


INFLATION 


John Flemming, University of Oxford. This book is an objective general account of the 
complex process of inflation. Part | concentrates on inflation as a monetary matter. The second 
part focuses on the labor market. Questions relating to policy choices are treated in the third part 
of the book. The author has attempted to give a coherent synthesis of the many partial 
explanations of inflation. : 

1976 144 pp.; graphs; tables cloth $6.75 paper $3.95 


THE THEORY OF EQUILIBRIUM GROWTH 


A.K. Dixit, University of Warwick. The author bridges the gap between elementary and 
advanced textbooks and develops a systematic and usable framework for the economic anal- 
ysis of grewth, showing how the idea of intertemporal equilibrium underlies much of growth 
theory. Thoroughly neoclassical in approach, the author emphasizes the relations between the 
prices of assets and other prices and rents, and clarifies the analysis of depreciation, 
technological progress, optimum saving, and the depletion of natural resources. 

1976 216 pp.; 25 line drawings cloth $12.00 paper $5.00 


Prices are subject to change. 


OXFORD 
UNIVERSITY 
PRESS 


200 Madison Ave., New York, N.Y. 10016 
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Value and Price in the Labour-Surplus Economy 


STEPHEN A. MARGLIN, Harvard University. O The author examines the 
gap between market wage rates and the social cost of labor in Third World 
countries, showing where and how conventional arguments of orthodox 
development doctrine have gone astray in dealing with this gap, and 
developing an alternative analysis with results that sometimes disagree 
strikingly with orthodox doctrine. 

1976 260 pp.; 30 figs. $17.25 


The Industrialization of Egypt 1939-1973 
Policy and Performance 


ROBERT MABRO and SAMIR RADWAN. [© As the first comprehensive 
study of industrial development in Egypt, this book fills an important gap 
in our knowledge of the Egyptian economy during the period when 
industrialization was the major development strategy. Based on primary 
data, the book comprises an analysis of industrial policies, output growth, 
structural changes, productivity, and export and import performance. 

1976 292 pp.; 63 tables $14.75 


A Theory of Wage Policy 


A. K. DAS GUPTA. [J The author reexamines fundamental concepts of 
wage policy as they apply to an underdeveloped economy, demonstrating 
the feasability of the evolution of a wage structure which will induce labor 
to work at full capacity while generating adequate investable surplus to 
sustain a desirable rate of growth and minimize unemployment. 

1976 92 pp.; tables paper $2.75 


The South African Economy 
Fourth Edition 


D. HOBART HOUGHTON. [1 South Africa has the most advanced industrial 
economy in Africa, and a study of its growth is relevant to development 
problems in general. This authoritative text on the South African economy 
has been extensively revised and updated to include the oi! war, the 
collapse of the gold price, and the devaluation of South Africa’s currency. 
1976 328 pp.; 17 figs.; 25 tables; map $12.25 


The Economy of England 1450-1750 


D. C. COLEMAN. © Two centuries ago the Industrial Revolution began 

the process of transforming Britain into the economic world we know today. 
But what sort of an economy was the Britain of the preceeding centuries? 
This detailed and wide-ranging account of three centuries of England’s 
economic life stretches from the Wars of the Roses almost to the 

accession of George II. 

1977 236 pp.; 7 graphs; 21 tables cloth $8.00 paper (OPUS) $3.95 
Prices and publication dates are subject to change. 





Ww by) OXFORD UNIVERSITY PRESS 


\h/ | 200 MADISON AVENUE 
NEW YORK, N.Y. 10016 
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Economically 


e\peaking 


READINGS IN MANAGERIAL ECONOMIGS, Revised Edition 
(paperbound) 

Edited by Thomas J. Coyne, The University of Akron, Dale K. Osborne, 

Federal Reserve Bank of Dallas, and the late W. Warren Haynes 

This new revision supplements the reader's understanding of economic theory with 
enough knowledge of procedural technique(s) that he/she will become a more effective 
decision maker, a more useful member of the management team. March 








MANAGERIAL ECONOMICS: Analysis and Cases, Third Edition 

the late W. Warren Haynes, and William R. Henry, Georgia State University 

Basic text combines analytical concepts and cases in managerial economics. Used alone 
it is suitable for the undergraduate level. Used with the reader (described above) it is 
suitable for advanced undergraduate and graduate students. 1974 





ECONOMICS OF SOCIAL ISSUES, Revised Edition (paperbound) 
Richard H. Leftwich and Ansel M. Sharp, both of Oklaboma State University 
Consists of 13 important current social issues arranged in a sequence that provides for a 
logical exposition of elementary economic principles. A social issue is introduced in each 
chapter, its economic aspects are examined, elementary economic principles are presented 
and applied to the issue. 1976 


Examination copies for adoption consideration available on 
request. Please indicate course title and text presently used. 


Business Publications, Inc. 
13773 N. Central Expressway 
Dallas, Texas 75243 
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ML E. Sharpe 


PUBLISHER 
FORMERLY INTERNATIONAL ARTS & SCIENCES PRESS 


CORPORATE IMPERIALISM: CONFLICT AND EXPROPRIATION 
Transnational Corporations and Economic Nationalism in the Third World 
By Norman Girvan, Director, Caribbean Centre for 

Corporate Research, Kingston, Jamaica 

A policy-oriented examination of the economics of mineral-export 
nations and the industrial world, written from a Third World 
perspective. Spring 1977 


THE INTERNATIONAL MONETARY TANGLE 
Myths and Realities 


By Guillaume Guindey 


A distinctively French view of today’s monetary problems, focusing on 
the issues of gold and floating. Summer 1977 


STUDIES IN SOCIALIST ECONOMIC PLANNING 

By Aron Katsenelinboigen, University of Pennsylvania 

A thorough analysis and brief history of the theory of mathematical 
methods and its application to economic systems and planning, 


drawn from the author’s personal involvement in Soviet economics. 
Summer 1977 


ESSAYS IN ECONOMICS 
Theories and Theorizing, Volume Il 


By Wassily Leontief 


11 provocative essays, including the Nobel lecture, recent input-output 
investigations, and two essays on international trade. Summer 1977 


901 N. BROADWAY, WHITE PLAINS, N.Y. 10603 


Challenge Sr acaene Geneon aeaes 












“Challenge gives me high quality information and analysis 
on issues which are current and controversial; it gives me 
material I absolutely need as an economist.” 
—-Barbara Bergmann 

“I have used Challenge articles in my various undergraduate 
courses, where they have given an important policy flavor to 
class discussions.” —Murray Weidenbaum 

“I consider Challenge indispensable reading for anyone in- 
terested in economic problems.” —Robert Heilbroner 












Subscribe to Challenge today: 1 year (6 issues) at $16.00; 
2 years (12 issues) at $29.00; 3 years (18 issues) at $39.00. 


901 N. Broadway, White Plains, N.Y. 10603 
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Whether Your Style Is Micro or Macro. 






























ECONOMICS: AN INTRODUCTION TO ANALYSIS AND POLICY, 9nd Edition 
George Leland Bach — Stanford University 


Revision of this tested and proven systems-oriented text features a new “two-track” ap- 
proach to both micro and macro economic theory. 


This complete teaching system also offers many more cases than other texts to help stu- 
dents apply core theory; important innovations based on a contemporary approach to 
student motivation and learning; and teaching aids that include illustrations and cartoons, 
boxed issues, concepts to remember, study questions, chapter previews and summaries. 


1977 (Available now) 800 pp. (est.) Cloth $13.95 


And now, both of Bach’s Micro and Macro sections are available separately in quality 
paperbacks! 


MICROECONOMICS: ANALYSIS AND POLICY 
1977 (Available March ‘77) 400pp. (est) Paper $7.95 


MACROECONOMICS: ANALYSIS AND POLICY 
1977 (Available March '77) 400 pp. (est) Paper $7.95 


INTRODUCTION TO ECONOMICS 
Willis L.. Peterson — University of Minnesota 


This concise core text,designed for the one-semester introductory course in economics, is 
organized in a micro-macro sequence with equal weight given to each area. 


Writing in short, crisp, to-the-point chapters that attract and hold student interest, Peter- 
son strikes a belance between concepts and their application to economic decisions and 
problems. 


The main traditional concepts and applications are presented: demand and supply, house- 
hold and firm decisions, Keynesian model, and fiscal and monetary policy. 


Also covered are a number of newer, non-traditional topics: household production, stu- 
dent allocation of time, the new quantity theory, and the negative income tax. 


1977 448 pp. fest.) Paper $9.95 
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“YPRICE THEORY AND APPLICATIONS 
’ Jack Hirshleifer — University of California, Los Angeles 


A systematic exposition of intermediate micro theory and the power and relevance of 
price theory. Emphasis on applications taken from “real world” situations helps motivate 
and guide students. 


1976 506pp. Cloth $14.95 


MACROECONOMICS: THEORY, EVIDENCE AND POLICY 
Frank C. Wykoff — Pomona College 


Comprehensive scientific presentation and analysis of Neokeynesian, Neoclassical, and 
Modern Monetarist economics. Covers such topics as anticipated and unanticipated in- 
flation, dynamics of stabilization, and internal versus external stability. 


„1976 471pp. Cloth $14.95 


ECONOMIC SCENES: THEORY IN TODAY’S WORLD 
Stanley L. Brue and Donald R. Wentworth — both of Pacific Lutheran University 


Lively, engaging text presents key economic concepts basic to understanding the func- 
tioning and malfunctioning of the American economy. Material from scenes familiar to 
students makes abstract theory come alive. 


1976 324pp. Paper $8.25 


BUSINESS, GOVERNMENT, AND THE PUBLIC 
Murray L. Weidenbaum — Washington University, St. Louis 


Analysis of the growing impact of government on the typical business firm. Treats the 
various ways in which business executives can adjust to the new environment — and 
change it. š 


1977 400 pp. (est) Cloth $12.95 


ECONOMICS OF THE FIRM: THEORY AND PRACTICE, 2nd Edition 
Arthur A. Thompson, Jr. — University of Alabama 


Modern, fresh synthesis of traditional and contemporary micro theory for advanced and 
graduate-level students. Solid theoretical coverage is blended with empirical findings, 
examples, and current applications. 


1977 592 pp. (est.) Cloth $14.95 
PRICE THEORY: A POLICY-WELFARE APPROACH 
Richard K. Armey — North Texas State University 


A non-technical text that covers various price theories, such as: choice and consumer 
behavior, demand and revenue, production and cost, marginal productivity, and general 
equilibrium and welfare. 


1977 416 pp. (est.) Cloth $13.95 


For further information, or to order your free examination copy of any of these outstanding texts, please write: 
Robert Jordan, Dept. J-684, Prentice-Hall, Inc., Englewood Cliffs, New Jersey 07632. 


Prices subject to change without notice. 


Prentice-Hall 
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KEYNES’ MONETARY THOUGHT 


A Study of its Development 
DON PATINKIN 
“Professor Patinkin, himself a distinguished macro-economist, has long been 
concerned with the analysis of the Keynesian contribution. The present mono- 
graph offers a lucid account of the key ideas in Keynes’ three important works. 
. .. {tis a fascinating piece of scholarship and is required reading for anybody 
who wishes seriously to comprehend the history of economics in the twentieth 
century.” The Economist $9.75 


THE GROWTH OF ECONOMIC THOUGHT 


HENRY WILLIAM SPIEGEL 
“Henry Spiegel has finally given us his own text on the history of economic 
thought. . . . In the present volume, we have the fruits of Spiegel’s enormous 
erudition ... He treats the student to a veritable panorama of both intellectual 
breadth and interpretive depth and perceptivity — and superbly written to boot 
. . Spiegel’s book will become and remain a leading text in the field.” 
Warren J. Samuels, Social Science ' $16.75 


THEORY OF SPATIAL PRICING 
AND MARKET AREAS 


M. L. GREENHUT and H. OHTA 
“Professor Greenhut overwhelmingly dominates this field ... the book offers 
a guided tour to landmarks in spatial price analysis.” Journal of Economic 
Literature $17.50 


To be published in Spring 1977: 


BUDGETS AND BUREAUCRATS 


The Sources of Government Growth 
THOMAS E. BORCHERDING, editor 


THE SOCIALIST PRICE MECHANISM 
ALAN ABOUCHAR, editor 


DUKE UNIVERSITY PRESS 


6697 College Station / Durham, North Carolina 27708 
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ON 


THE ECONOMISTS 
Leonard Silk 


New York Times columnist Leonard Silk profiles today’s most influential 
economists: Samuelson, Friedman, Galbraith, Boulding and Leontief. 
He evaluates these “worldly philosophers”-——-four of them Nobel 
laureates—and explains their key theories. 


“Interesting and enjoyable... the five leading economists Silk has 
chosen to profile are, individually, all.fascinating men.” 
-—The New York Times Book Review. 


“Readers of this book will acquire a better understanding of both 
economics and human nature.”—Arjay Miller, Dean, Graduate School 
of Business, Stanford University. 

Recommended by A.L.A. Booklist. $10.95 


REMAKING AMERICAN VALUES 


Challenge to a Business Society 
Neil W. Chamberlain 


Professor Chamberlain suggests what changes in corporate organizations 
are necessary to permit the rise of new social entrepreneurs who will 

be able to initiate and articulate values that more truly reflect America’s 
changed needs. He shows how our traditional values—about work, 
government, and justice—first evolved and how recent changes in 
economic, political and social structure have tended to render them 
irrelevant. 


“Timely and superbly written. . . . An important work.” 
——Library Journal, Just published $9.50 


200 YEARS OF AMERICAN BUSINESS 


Thomas C. Cochran 

In the first authoritative attempt to describe the changing ways in 

which Americans have managed their businesses over the past 200 years, 
Professor Cochran covers every aspect of management—from legal 
organization to the evolution of new financial instruments and 
marketing institutions—in a clear, concise, and interesting fashion. 


“A fine interpretive treatment by the dean of American business 
historians, particulary interesting because the author places his 
subject in a comparative context. 


provocative sjanse ot bises | NEW SIGNIFICANT. 


development and its changing role . 

in our society.”——Louis Galambos, 

Johns Hopkins University. A 

Just published = $13.95 : 4 


BASIC BOOKS INC. 


10 EAST 53RD ST, NEW YORK 10022 
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El IEI 4 C : As the use of energy increases, it be- 


and the Environment. comes more difficult to preserve the 


quality of the environment. Can we 


A Structural Analysis have more of one without intolerable 


disruption of the other? This is one of 
. the basic questions that a research team 
Anne P. Carter, Editor from Harvard and Brandeis universities 
sought to answer, concentrating prin- 
cipally on electricity and the paper and 
steel industries. The book presents their 
findings in an input-output framework 
that shows the inevitable interdepend- 
ence, now and in the future, of eco- 
nomic growth and the cost of environ- 
mental preservation. A Brandeis Uni- 
versity Press book. $12.50 


University Press of New England 
Box 979 
Hanover, New Hampshire 03755 
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JUBILEE FOR OUR TIMES 


A Practical Program for Income Equality 

ALVIN L. SCHORR 

Jubilee was a biblical period of joyous redistribution of wealth. In a modern . 
spirit of jubilee, this important book describes a practical program 
for achieving a more just allocation of income in our society. It is an 
agenda for forward-looking legislators and administrators and a text for 
policy students. $15.00 


A HISTORY OF THOUGHT ON ECONOMIC INTEGRATION 

FRITZ MACHLUP 

Machlup surveys the key role that economic integration has played in 
economic theory and practice since World War 1l, Lucidly and elegantly 
written, this book can serve as a monograph on a timely economic prob- 
lem, a textbook in international economics, and a bibliographic reference 
book containing information on authors, books, and articles not easily 
found elsewhere. $17.50 


COLUMBIA UNIVERSITY PRESS 


Address for orders: 
136 South Broadway, Irvington, New York 10533 
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Economics 
Any Way You Like It! 


At South-Western, we publish a variety of economics 
textbooks. Here are just three you’l!l want to browse through. 
Two are revised editions, one is a first edition. 


NEW TEXT! 


INTERMEDIATE MICROECONOMIC THEORY by 
Kamerschen and Valentine is a new text which clearly and 
directly presents the most important concepts of price 
theory. The subject matter is specific, traditional and theo- 
retical. There are over 150 graphs in the text designed to 
explain, define and clarify the narrative. This text is for 
courses in intermediate price theory, for first-year MBA and 
MA programs and for students. of managerial economics. 


NEW EDITION! 


COMPARATIVE ECONOMIC SYSTEMS, Second Edition, 
by Schnitzer and Nordyke covers the entire spectrum of 
economic systems—from the strong market economies to the 
strong command economies. Five chapters deal with market 
economies, 2 with the American experience, 6 with com- 
mand economies and 6 with mixed economies. It’s an ideal 
text for an upper division course in comparative economic 
systems. 


NEW EDITION! 


ECONOMICS: THE SCIENCE OF COMMON SENSE, 
Second Edition, by Bowden has been expanded from 31 to 
41 chapters. It is now as.complete in its coverage of eco- 
nomics theories and principles as any first-year text. It 
contains an effective balance of macro and micro topics. It is 
the perfect text for first-year economics students. 


SOUTH-WESTERN PUBLISHING CO. 


5103 Madison Road, 355 Conde Street, 31310 Eemini Lang, 925 Spring Road, 855 California Avenge, 6 East St. Helen Strast, Abingdon, 
Cincinnati, OK 45227 West Chicago, 1160185 Dallas, TX 75229 Pelham Manor, NY 10803 Palo Alto, CA 94304 Oxfordshire, OX14 SEA, England 
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THE ECONOMICS OF NUCLEAR 
AND COAL POWER 
SAUNDERS MILLER 
172 pp. Nou. 1976 LC 76-24361 ISBN 0-275-23710-9 $16.50 


FINANCING THE GROWTH OF 
ELECTRIC UTILITIES 
DAVID L. SCOTT 
142 pp. Oct. 1976 LC 75-25024 ISBN 0-275-56460-6 $15.00 


THE HYDROGEN ENERGY ECONOMY 
A Realistic Appraisal of Prospects and Impacts 
EDWARD M. DICKSON, JOHN W. RYAN, and MARILYN H. SMULYAN 
320 pp. Feb. 1977 LC 76-56807 ISBN 0-275-24290-0 ca. $18.50 


INTERNATIONAL ACCOUNTING AND 
FINANCIAL REPORTING 
NORLIN G. RUESCHHOFF 
188 pp. Oct. 1976 LC 76-12871 ISBN 0-275-23110-0 $16.50 


EUROPEAN ECONOMIC ISSUES 


Agriculture, Economic Security, Industrial Democracy, the OECD 
JOHN S. MARSI WOLFGANG HAGER, FABIO BASAGNI, 
FRANCOIS SAUZEY, and MIRIAM CAMPS 
286 pp. Feb. 1977 LC 76-30359 ISBN 0-275-24410-5 ca. $20.00 


MIDDLE EAST ECONOMIES IN THE 1970s 
A Comparative Approach 
HOSSEIN ASKARI and JOHN THOMAS CUMMINGS 
620 pp. Nov. 1976 LC 76-25351 ISBN 0-275-23130-5 $37.50 


THE ASIAN DOLLAR MARKET 
International Offshore Financing 
ANINDYA K: BHATTACHARYA 

138 pp. Jan. 1977 LC 76-2900 ISBN 0-275-56610-2 $15.00 


A NEW INTERNATIONAL ECONOMIC ORDER 
Toward a Fair Redistribution of the World’s Resources 
JYOTI SHANKAR SINGH 
154 pp. Jan. 1977 LC 76-54508 ISBN 0-275-24170-X $15.00 


PRAEGER PUBLISHERS 200 Park Avenue, New York, N.Y. 10017 
A Division of Holt, Rinehart and Winston, CBS Publishing Group 
Please address all orders to Holt, Rinehart and Winston 
383 Madison Ave., New York, N.Y. 10017 
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1976 Yearbook of Labor Statistics 


The Yearbook presents a summary of the principal labor 
statistics in some 190 countries or territories in such areas 
as:—total and economically active population—employment 
~—unemployment—hours of work-—labor productivity—wages 
— industrial accidents—industrial disputes—-consumer prices 
“7 =~. (including general indices for food, fuel, light, clothing and 


rent). $3 7.95 


Bulletin of Labor Statistics 


Complements the annual data given in the YEARBOOK OF 
ANNUARE DES ® LABOR STATISTICS. The Bulletin is published Quarterly, 
sanstiauss 19 with eight supplements. 


DU TRNAS Single: $5.95 Yearly: $17.95 
+ ies Combination Yearbook and Bulletin: $44.75 


International Labor Review 


pay statistics Articles on economic and social topics of international in- 
a terest affecting labor, research notes, notices of new books 


pullestatistiques received by the ILO. 


c fot travail, Single: $3.60 Yeany: $15.95 


boletin > e 
de estadisticas Management Consulting: 


del trabajo A Guide to the Profession 


This publication covers work methods, behavioral aspects of 
change implementation, design and control of consulting 
assignments, organization of consulting units, training pro- 
grams for consultants and ethical considerations. 


$17.95 





















The Cost of Social Security. 
1967-1971 


This publication aims at establishing a consolidated statement 
of the financial operations of social security schemes in 
Emmi aaa ceventy-one countries. An analysis is made of social security 
social nig costs by comparing the distribution of the cost between 
eet sources of revenue and types of social security schemes. 
ets m™ Contains ten comparative tables, national accounts data, 
la séise. population data, consumer price indices, and a supplement 
CZACIE on the cost of nonstatutory schemes. $23.90 














inane estan ste na e o 

i saa, g Social Security for the Unemployed 
: This study provides an up-to-date description of the meas- 
ures of unemployment protection existing in member States 
of the ILO—-together with an exposition and evaluation of 
the present situation. Includes a discussion of the latest 
trends, and an examination of the emerging problems that 
are facing governments today. $9.95 


At your Bookseller, or order direct from: 

& RY INTERNATIONAL LABOR OFFICE 
M I Ņ Suite 330E, 1750 New York Avenue, N.W. 
N Washington, D.C. 20006 (202) 634-6335 
















Free Catalog on request. 
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Try what's new... 


Willis/Primack 
The text your students 


will understand. 
EXPLORATIONS IN ECONOMICS 


dames F. Willis and Martin L. Primack 
both of | San José State University 
About 800 pages. 


INDIVIDUAL EXPLORATIONS 

IN ECONOMICS (study guide) 
instructor’s Manual/Test Book. Now available. 

Willis and Primack present a new introduc- 
tory teaching package designed expressly to 
give students a permanent level of economic 
literacy. Clearly written, free of esoteric lan- 
guage and complex mathematics, Explora- 
tions in Economics covers only those topics 
that can realistically be learned— and re- 
tained by the average student. One-third of 
the text is devoted to real-life applications 
that relate to and drive home the theory. The 
price-of gasoline, the plight of our cities, and 
inflation are a few examples. The study guide 
provides drill and encourages students to 
apply theory on their own. 


Watson/Holman 
PRICE THEORY AND ITS USES 
Fourth Edition 


Donald S. Watson, Professor Emeritus 

George Washington University 

Mary A Holman, George Washington University 
512 pages, with Instructor's Manual. Now available. 


Using abundant illustrations and applica- 
tions, Watson and Holman provide an ex- 


tremely lucid, non-mathematical treatment of 


intermediate microeconomics. Assuming no 
prior knowledge on the part of the student, 
the text guides the student step by step 
through the complexities of the market 
mechanism. Numerous problems help stu- 


Gruchy 

COMPARATIVE 

ECONOMICS SYSTEMS 
Competing Ways to Stability, 
Growth, and Welfare 

Second Edition 

Allan G. Gruchy, University of Maryland 

640 pages. Now available. 

In his new, up-dated edition, Gruchy has 
added chapters on Yugoslavia, China, and 
India to his comprehensive study of the 
world’s major economic systems. Organized 
to provide a general model to which each 
system belongs, the text emphasizes the 
dynamic and evolving nature of each system 
as it copes with problems such as economic 
growth, unemployment, inflation, income 
mal-distribution, and environmental 
deterioration. 


dents relate points of theory to the real world. 
Anew Instructor’s Manual provides hundreds 
of examination questions and teaching 
suggestions. 


The best economics buys come from Houghton Mifflin. 
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what’s tried and true 


Landreth 
HISTORY OF ECONOMIC THEORY 
SCOPE, METHOD, CONTENT 


Harry Landreth, Miami University at Oxford, Ohio 
524 pages. 1976. 


Landreth’s balanced coverage of economic ideas from mercantilism to the present expresses 
both absolutist and relativistic positions to stimulate students’ critical thinking and evaluation. 


Schreiber/Gatons/Clemmer 
ECONOMICS OF URBAN PROBLEMS, Second Edition 


Arthur F. Schreiber, Georgia State University 

Paul K. Gatons and Richard B. Clemmer 

both of the Department of Housing and Urban Development 
416 pages. 1976. 


In their up-dated Second Edition, Schreiber, Gatons, and Clemmer provide comprehensive cover- 
age of issues such as crime, pollution, and transportation. Equity and efficiency are used as ba- 
sic criteria for analyzing urban problems. 


Meyer 
MICROECONOMIC DECISIONS 


Robert A. Meyer, University of California, Berkeley 
389 pages. 


PROBLEMS IN PRICE THEORY (workbook) 


Instructor's Solutions Manual. 1976. 

While Meyer’s intermediate-level text accents the use of microeconomic methods in decision 
making, it provides students with a solid knowledge of applications as well as theory. No mathe- 
matics beyond algebra is required. Workbook with quizzes and exercises reinforces under- 
standing. 


Webb 
MANAGERIAL ECONOMICS 


Samuel C. Webb, Wichita State University 
553 pages, with Solutions Manual. 1976. 


Practical, contemporary, Managerial Economics emphasizes the microeconomic topics impor- 
tant to students taking courses in business administration. These topics are presented within the 
context of the firm that pursues multiple goals while subject to multiple restraints. 


Gup 
FINANCIAL INTERMEDIARIES: AN INTRODUCTION 


Benton E. Gup, University of Tulsa 
420 pages, with Instructor’s Manual. 1976. 


Gup presents a basic, nontechnical framework for understanding financial systems. He exam- 
ines a broad range of institutions, keeping the major emphasis on change—the shifting of assets, 
liabilities, and laws that affect financial institutions. 


For adoption consideration, request examination copies from your regional Houghton Mifflin 
sales office. 


4%, Houghton Mifflin 


Ailanta, GA 30324 Dallas, TX 75235 Geneva, IL 60134 
Hopewell, NJ08525 Palo Alto, CA94304 Boston, MA 02107 
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Economics . 


PRIVATE AND PUBLIC CHOICE 


JAMES D. GWARTNEY 
Florida State University 


ECONOMICS: PRIVATE AND PUBLIC CHOICE provides solid 
economic analysis while illustrating that economics is powerful, 
highly relevant, and readily understandable. 


Economic tools are applied to both the market and the political 

process. The economic analysis of public choice, as well as 

private, helps explain the gulf bétween ideal theoretical solutions 

and the events of the real world. y 


Economic reasoning and its applications are emphasized. In the 
presentation of the economists tools of analysis, Gwartney 
continually stresses the importance of developing the economic 
way of thinking. 


Through consideration of the factors that influence economic 
choices, Gwartney stresses the role of the person behind the 
decisions. 


SUPPLEMENTS TO THE TEXTBOOK 


COURSEBOOK FOR ECONOMICS: PRIVATE AND PUBLIC CHOICE 
—A student's guide with self-tests and readings. 


INSTRUCTOR'S MANUAL AND TEST BANK #1 

——Contains overviews of chapters, tips on how best to utilize 

the textbook and coursebook materials, and extensive class-tested 

multiple choice questions. > 


Separate Volumes 
MICROECONOMICS: Private and Public Choice 
MACROECONOMICS: Private and Public Choice 


To be published Spring, 1977 


For complimentary copies, write to the Textbook Dept. Please indicate 
course, enrollment, and present textbook. 


ACADEMIC PRESS 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
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NEW! SELECTED ECONOMIC WRITINGS 


A series of books containing key papers and articles by distinguished economists whose 
work has been marked by a multidisciplinary approach to their science. 


Now available in the series: 


SELECTED ECONOMIC WRITINGS SELECTED ECONOMIC WRITINGS 
OF OSKAR MORGENSTERN OF FRITZ MACHLUP 
ANDREW SCHOTTER, Editor GEORGE C. BITROS, Editor 
539 pages, $29.50 603 pages, $29.50 


SELECTED ECONOMIC WRITINGS 
OF WILLIAM J. BAUMOL 
ELIZABETH ELLERY BAILEY, Editor 
624 pages, $29.50 


Of related interest: THE ALIGNMENT OF FOREIGN 
EXCHANGE RATES 
ESSAYS ON HAYEK FRITZ MACHLUP 


FRITZ MACHLUP, Editor Machlup illuminates the practical benefit of flexi- 

Essays in honor of Nobel Prize Winner Friedrich A. _ bility in exchange rates for world trade and capital 

Hayek. “A true intellectual feast."—-MILTON FRIED- movements. 

MAN, from the Foreword 182 pages, $10.00 (Originally published by Praeger Publishers, now 
. distributed by NYU Press.) 94 pages, $8.50 


INTERNATIONAL PAYMENTS, 


THE DILEMMAS OF THE DOLLAR DEBTS AND GOLD 

The Economics and Politics of the United Collected Essays 

States International Monetary Policy FRITZ MACHLUP 

C. FRED BERGSTEN The revised and updated edition of Machlup’s defini- 
tive text on international monetary economics, with 
an expanded study of capital movements. 


480 pages, $15.00 cloth/$7.50 paper 


A Council on Foreign Relations Book 

Examining the international roles of the U.S. dollar, 
Bergsten provides the first cost-benefit analysis of the 
alternatives and proposes specific changes in inter- 


national monetary arrangements that would con- 
struct a stable international order while furthering THE ECONOMIC SYSTEM IN AN 


American objectives. 584 pages, $28.50 AGE OF DISCONTINUITY . 
Long-Range Planning or Market Reliance? 
WASSILY LEONTIEF and HERBERT STEIN 
Leontief and Stein debate the role of the American 
government in the operation of the competitive 
market system. 148 pages, $7.95 

BALANCE OF POWER OR HEGEMONY 

The Interwar Monetary System 

BENJAMIN M. ROWLAND, Editor MONEY AND THE COMING 

A Lehrman Institute Book WORLD ORDER , 

Viewing the interwar system from economic, institu- DAVID P. CALLEO, Editor 

tional and political-historical perspectives, the con- A Lehrman Institute Book 

tributors offer a broad frame of reference for con- “the best concise contemporary discussion of alterna- 

sidering the current problems of monetary reform. tiye world orders in the economic sphere...” Per- 

266 pages, $10.95 spective 120 pages, $7.95 cloth/$3.95 paper 


== NEW YORK UNIVERSITY PRESS 
rn Washington Square, New York, N.Y. 10003 
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Books that present 
the full “right-to-left” spectrum 
of modern economic thought 


ECONOMICS: 
Mainstream Readings and Radical Critiques 
Third Edition 


David Mermelstein, Polytechnic Institute of Brooklyn 


This major revision and updating of a unique anthology includes 53 new selections 
out of a total of 65. The readings take the form of a debate between leading radical 
and mainstream economists, covering current topics and social problems that are 
usually omitted or given only marginal coverage in conventional texts (“ ‘Zapping’ 
Labor,” “The Myth of Market Capitalism”). 


The Third Edition has been expanded to deal with the causes of the current eco- 
nomic crisis. Designed to stimulate class discussion on the shortcomings.of much 
orthodox economic theory, it features readings on macro-topics such as inflation 
and depression, the energy and food crises, and economic planning. 


Random House/1976/560 pages paperbound/Order Code: 30108 


NE Wy 
AMERICAN CAPITALISM: Two Visions . 
Raymond S. Franklin, Queens College of The City University of New York 

A provocative, stimulating debate format pits two opposed views of the American 
economic system against each other in this exceptional text. The author examines 
beth the mainstream and radical positions with equal objectivity, balance, and 
accuracy to allow students to draw their own informed conclusions. 

The book first establishes the mainstream position, then develops and contrasts it 
to the radical view. Among the central issues discussed are Keynesian and Marxist 
theory and their respective evolutions, supply and demand, deficit spending, own- 
ership of land and productivity, and future economic, political and social changes. 
In each case the nature of the state and the social order are placed in the context 
of a larger world view to provide ethical and noneconomic perspectives as well as 
rigorous economic reasoning. 


Random House/March 1977/224 pages paperbound/Order Code: 31261 


For more information write ta: 
Eh Random House 
College Review Desk 90, 400 Hahn Rd., Westminster, Md. 21157 
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CWI DW Lu dler 


The Demand for 


approx. 
156 pps. 
about $3.50 
paper 


Now published by Dun-Donnelley 


The new edition . . . shows how empirical 






2nd edition 
Ready Summer 1977 










and theoretical work has interacted .. . concludes with a totally rewritten 
in the past ten years to affect section, The Empirical Evidence, 
perceptions of the IS-LM model. which presents an unbiased distillation 
... contains a simplified modei of the of the literature. 





precautionary motive for holding money, 


understandable to undergraduates. 
[ D For an examination copy, write Cathleen E. Petree, College Division, 
Dun-Donnelley Publishing Corporation 666 Fifth Avenue New York, N.Y. 10019 


Please estimate enrollment and beginning date. 












Important new views on economics 
THE FISCAL GRISIS OF AMERICAN CITIES 


Essays on the Political Economy of Urban America With 
Special Reference to New York. Edited by ROGER E. ALCALY 
and DAVID MERMELSTEIN. “An interesting and very timely anthol- 
ogy on an urgent and tragic topic.’—HERBERT GANS. “A much needed 
and very useful collection of essays on one of the most important 
aspects of the deepening crisis of U.S. capitalism.” —PAUL M. SWEEZY. 
Vintage Original. 416 pp. $5.95 i 


THE ORIGIN OF ECONOMIC IDEAS 


by GUY ROUTH. “An irreverent, original, controversial and delightful 
book.” —ROBERT L. HEILBRONER. ‘‘Not only a delight to read, but an excel- 
lent guide to the economic arguments of our time...One of the liveliest 
and most illuminating accounts of how the dismal science achieved its 
present intellectual disarray.” —ROBERT LEKACHMAN. 336 pp. $3.95 


Now in paperback Wasa VINTAGE BOOKS 
Yaw A division of Random House 
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at 
addison-wesley 


economics 
isa 
package deal 


For the one or two semester course: 
Economics, second 
edition (hd) 

Study Guide / Instructor's Manual / 

Test Items Book / Transparency Masters 


Macroeconomics (pb) 
Study Guide 


Microeconomics (pb) 
Study Guide 





Lewis C. Solmon 


A well-balanced, step-by-step 
approach to the principles of eco- 
nomics. Clear and familiar language. 
Fifteen case studies present interest- 
ing examples of theory application. 
Extensive use of graphs. Simple 
mathematical concepts and use of 
graphs reviewed. . 


Macroeconomics and Microeconomics 
are derived from the complete text. 


For the one semester course: 


Economics — an intro- 
duction to the World Around You 


Readings Book / Instructor's Guide / 
Student Tutorial Package 
(audio-cassettes and workbook) 
Self-contained Student Tutor 
(available March) 





Dennis J. Weidenaar 
Emanuel T. Weiler 


A unique systems approach to the 
study of economics. Shows the interre- 
lation of universal economic activity. 
Thoroughly class-tested for four years 
with more than 10,000 students. A 
complete teaching / learning package. 
Anew element has been added — 

a self-contained student tutor no longer 
requiring the audio-cassette tapes. 


For additional information write to 
Addison-Wesley. 


Social Science & Humanities Division 


ADDISON-WESLEY PUBLISHING COMPANY, INC. 
Reading, Massachusetts 01867 
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Just published 


ECONOMICS 


The Way We Choose 


PAUL W. BARKLEY, Washington State University 


A remarkably readable, nontechnical, and accessible new 
introduction to the principles of economics, Economics: 
The Way We Choose: 

E offers a straightforwardly organized presentation: an opening chapter 
on Choice and Economics; an introductory overview of the nature of 
economics, the circular flow, and supply and demand; and thorough 
treatment of macroeconomics, microeconomics, and international 
economics; 

E assumes neither special mathematical training beyond simple arith- 
metic nor familiarity with graphical presentation of data (Chapter 2 
provides a thorough introduction to the reading of graphs); 

E consistently relates economic theory to the real economic problems 
facing consumers, producers, and government today; 

E pares away from its account the complexities and extraneous mate- 
rials that might either confuse or overwhelm the beginning student — 
thereby achieving clarity without oversimplification and comprehen- 
siveness without being either encyclopedic or needlessly complex; 

E provides features that both enrich and clarify the text presentation: 
Boxed Inserts that introduce major figures, expand discussion of critical 
topics, and provide a forum for disclaimers and exceptions; Contem- 
porary Problems at the end of each chapter that give students the 
opportunity to analyze economic issues; a Second Color that highlights 
definitions, important statements, and caveats; Sidney Harris cartoons; 
and End-of-chapter features — summaries, exercises, and lists of key 
concepts. 652 pages 


Accompanied by 
Study Guide by Sam Cordes, Pennsylvania State University/Instructor’s 
Manual prepared by the author/and Test Booklet. 
Economics: The Way We Choose is also available in two separate 
paperbound volumes: 
AN INTRODUCTION TO MACROECONOMICS 
Paperbound. 418 pages. Publication: April 1977 
AN INTRODUCTION TO MICROECONOMICS 
Paperbound. 327 pages. Publication: April 1977 
Each of these separate paperbound volumes is accompanied by its own Study 
Guide, Instructor’s Manual and Test Booklet. 


HARCOURT BRACE JOVANOVICH, INC. 


New York * Chicago * San Francisco * Atlanta 
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ECONOMETRICS G.S. Maddala, University of Florida 
More comprehensive than other traditional texts, this book offers a 
blend of econometric theory and empirical applications that is suitable to senior 
undergraduate or beginning graduate students. Included are such topics as proxy 
variables, limited and dummy dependent variables, missing observations and aggregation 
problems, analysis of grouped data, pooling cross section, and time series data. 
1977, 576 pages (tent.), (039412-1), $15.95 (tent.) 


COMPARATIVE ANALYSIS OF ECONOMIC SYSTEMS 
Vaclav Holesovsky, University of Massachusezts 
Offering a more integrated, interdisciplinary approach than other books of its kind, 
this new text provides a reexamination of traditional material along with many fresh - 
insights in its study of economic systems. Topics are included on agricultural systems, 
industrial morphology, consumers sovereignty, workers’ sovereignty, and styles of 
foreign trade. | 
1977, 608 pages (tent.), (029557-3), $14.95 (tenr.) ~« 


ECONOMIC DEVELOPMENT, Third Edition 
Charles P. Kindleberger, Massachusetts Institute of Technology, 
and Bruce Herrick, University of California, Los Angeles 
A classic in its field, the Third Edition of ECONOMIC DEVELOPMENT retains its 
analytical approach while offering greater detail on population growth, urbanization, 
income distribution, and employment. 
1977, 480 pages (tent.), (034583-X), $13.95 (tent.) 


STATISTICS FOR APPLIED ECONOMICS 
Richard Mills, University of New Hampshire \ 
For the course in economic statistics or business statistics, Dr. Mills has 
developed a solid introduction that quickly engages the reader through humorous 
anecdotes, “panels” which present important concepts verbally, algebraically, 
and graphically, and other skillful strategies. The approach is classical and includes 
some material on modern decision theory. 
1977, 672 pages (tent), (042372-5), $15.95 (tent.). Instructor’s Manual available. 


McGRAW-HILL BOOK COMPANY COLLEGE DIVISION 
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7 MONEY AND BANKING, Second Edition 
John Culbertson, University of Wisconsin, Madison 
Moving away from the traditional approach to money and banking, 
Professor Culbertson treats the subject in terms of time paths and flows. The Second 
Edition is largely rewritten to be more readable and less demanding than its predecessor 
and contains no mathematics. 
1977, 608 pages (tent.), (014886-4), $13.95 (tent.) 


P 


MONETARY THEORY, POLICY AND 
FINANCIAL MARKETS 
William R. Hosek, University of New Hampshire, 
and Frank Zahn, Madison College 

Here is a complete approach to money and banking that provides a thorough 
analysis of all substantive theoretical, empirical, and policy issues. The book 
distinguishes itself by offering a new financial market model developed from a 
discussion of financial institutions, markets, and flow of funds accounting. This model 
is presented as an alternative to, and contrasted with the standard IS-LM model. 
1977, 384 pages (tent.), (030436-7), $12.95 (tent.). Instructor’s Manual available. 


MARKET AND PRICE ANALYSIS: THE AGRICULTURAL INDUSTRIES 

Dale C. Dahl and Jerome W. Hammond, both of the University of Minnesota, St. Paul 
This text treats both agricultural price analysis and the economics of the marketing 

system for agricultural inputs and products. Each chapter provides descriptive data on 

the marketing system for farm products and develops a theoretical framework for 


explaining and analyzing the operation of these markets. 
1977, 336 pages (tent.), (015060-5), $13.95 (tent.) 


' from 








1221 Avenue of the Americas, New York, N.Y. 10020 
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THE 
JOURNAL 
OF ECONOMIC 
EDUCATION 


.... the only publication devoted exclusively to reporting all 
major developments in teaching economics 


COMING in the Spring 1977 issue: 


e Student Evaluations of Teaching and the Cognitive Level of 
Economics Courses — Michael Everett 


è Samuelson’s Principles of Economics in 1948 and 1973 — W. 
Robert Brazelton 


e Testing for the Communicability of Economic Ideas via the 
Federal Reserve Bank Reviews: A Learning Experience — Jacob 
Cohen, Gary M. Marsh 


è /n-Service Education and Its Effect on Secondary Students — 
Dan Thornton, George Vredeveld 


. these are only a few of the important articles you will find 
twice yearly in the Journal of Economic Education — PLUS 
notes and communications, reviews of books and articles, and 
summaries of important contributions appearing elsewhere. 


A SPECIAL ONE-TIME-ONLY OFFER 


New subscribers will receive FREE (while the supply lasts) 
CHANGE MAGAZINE’S REPORT ON TEACHING: 3-devoted to 
“notable improvements in American undergraduate teaching”. 
Nine articles, including those by Bach, Boulding, Kelley, Leftwich, 
and Paden and four reporters chosen by CHANGE deal with eco- 
nomics, covering such topics as: Economics for the Many — 
Brightening the Dismal Science — Renovating Introductory Eco- 
nomics — The Issues Approach to Economic Literacy — Games- 
manship in Macroeconomics — TIPS — Teaching Economics with 
the Platonic Method. 


SUBSCRIBE TODAY: 1 Year $4 — 2 Years $7 — 3 Years $9 
Send checks to: Change Offer, Journal of Economic Education 
1212 Avenue of the Americas, New York, New York 10036 


Please mention TuE AMERICAN Economic Review When Writing to Advertisers 


xxvii 





7 Major Titles....................0...... 


THE ECONOMICS OF MONEY AND BANKING 
SEVENTH EDITION 
Lester V. Chandler and Stephen M. Goldfeld 


Tentative: 640 pages; $14.95. February 1977. ISBN 0-06-041234-8. Study Guide by 
Harold R. Williams and Henry W. Woudenberg: $6.95 (tentative). 


ECONOMICS, FOURTH EDITION 


Richard G. Lipsey and Peter O. Steiner 


964 pages; $14.95. 1975. ISBN 0-06-044008-2. Study Guide and Problems: $4.95. 
Instructor’s Manual. 


Draper & Klingman’s MATHEMATICAL ANALYSIS 
BUSINESS AND ECONOMIC APPLICATIONS, THIRD EDITION 
Jean E. Weber 


691 pages; $18.95. 1976. ISBN 0-06-041762-5. 
Solutions Manual: $5.95. 


MACROECONOMICS 
William H. Branson and James M. Litvack 
433 pages; $13.95. 1976. ISBN 0-06-040934-7. 


MICROECONOMICS 
LOGIC, TOOLS, AND ANALYSIS 
Stanley Kaish 


427 pages; $12.95. 1976. ISBN 0-06-043456-2. 
Instructor’s Manual. 


INTRODUCTION TO MONEY AND BANKING 
Richard S. Thorn 


544 pages; $14.95. 1976. ISBN 0-06-046614-6. 
Instructor’s Manual. 


HUMAN RESOURCES AND LABOR MARKETS 
LABOR AND MANPOWER IN THE AMERICAN ECONOMY, 
SECOND EDITION 
Sar A. Levitan, Garth L. Mangum, and Ray Marshall 
631 pages; $16.95. 1976. ISBN 0-06-043999-8. 


ra To request examination copies, please write to Lilian 
' Schein, Dept. 411. Include course title, enrollment, 
H and present text. 


@CeeeresesseseeaseeeeFFeeeseseeseteeeeeweeerseseesesneseseee Ft Fteseeseseesesees te Fees seeasaere 


1817 10 East 53rd Street, 
New York, New York 10022 
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Econometric Dimensions of Energy Supply and 
Demand 

edited by A. Bradley Askin, John Kraft 

This series of independent studies of the energy 
sector and its relationship to other sectors of the 
U.S. economy is based on econometric and other 


quantitative techniques of analysis. 144 pp. 
$13.00 LC 75-21872 ISBN 0-669-00032-9 


Latin American Inflation 
Susan Wachter, The University of Pennsylvania 
Focuses on the agricultural sector of Latin Ameri- 


can countries and its relation to inflation. 192 pp. 


$13.50 LC 75-3820 ISBN 0-669-99622-X 


D. C. Heath and Company 
125 Spring Street 

Lexington, MA 02173 
617-862-6650, 212-924-6460, 
800-428-9292 





Just published by the IMF 


Lexington 


Foreign Economic Policies of Industrial States 
edited by Wilfrid L. Kohl 

Discusses the changing nature of power among 
countries and alternatives for sound economic 
policy in the future. In Press Winter/Spring 1977 
LC 76-43584 ISBN 0-669-00955-X 


SO 


The Economics of Local Public Service 
Consolidation 

Thomas G. Cowling, A.G. Holtman, State 
University of New York 

Develops an integrated model of optimal local pub- 
lic-services provision and relates the model to a 
number of real-world cases. 192 pp. $14.50 

LC 76-16327 ISBN 0-669-00777-3 


Write for full descriptions and catalog. 


THE INTERNATIONAL MONETARY FUND, 1966-1971 


The System Under Stress 


Vol. I. 
Vol. Il. 


Narrative, 666 pages + indexes and illustrations 


Documents, 330 pages 


These two new volumes of the history of the International Monetary Fund, written by Margaret 
Garritsen de Vries, a Fund staff member, cover the six critical years from 1966 through 1971. They 
are a sequel to three volumes published earlier, which covered the origin of the Fund and the first 


twenty years of its existence, from 1945 to 1965. 


Volume | describes in detail the lengthy negotiations leading to the establishment of SDRs; the 
substantially increased use of the Fund's financial resources in this period as industrial as well as 
developing countries experienced severe payments difficulties; the recurrent crises in gold markets 
and in exchange rates that eventually culminated in the collapse of the Bretton Woods system; and 
the gradual growth and change of the Fund as an international institution. The narrative ends with 


the Smithsonian agreement of December 1971. 


Volume I! makes available for the first time seven draft outlines of reserve-creating schemes 
that were prepared in the Fund as part of the process by which SDRs were established, and repro- 
duces the documents related to Volume | that the Fund published during 1966-71. 


Price: $15.00 the set; Vol. I, $11.00; Vol. II, $6.00 


Order from 


The Secretary 
INTERNATIONAL MONETARY FUND 
Washington, D.C. 20431 U.S.A. 
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PRINCIPLES 
WITH A DIFFERENCE 


ELEMENTS OF MACROECONOMICS 


CHARLES BAIRD 
306 pages paper $6.95 
published Jan. T7 


Monetarism coupled with the latest theoretical perspectives © 
How monetarist models apply to current events @ Explains “Stag- 
flation” (Inflationary recession) @ Administered prices thesis 
challenged @ Complete analysis of “crowding out” controversy ® 
Non-mathematical @ Policy oriented © Complete Glossary @ 
“Points to Remember”, Questions, and “New Terms" at end of 
each chapter 


ELEMENTS OF MICROECONOMICS 


CHARLES BAIRD & ROBERT MAIN 
300 pages paper $6.95 
published Jan. '7%7 


Limited government free market orientation @ Applications of 
models clearly discussed ® Economics of bribery, corruption, 
charity and the firm ® Thorough treatment of exchange as a gen- 
erator of values within the economy ® “Restrictions on Markets” 
chapter deals with collusion and cartels @ Use of price-taker vs. 
price-searcher distinction rather than the traditional market 
breakdown ® Demand chapter incorporates all the major concepts 
necessary at Principles level © Externalities treated from a prop- 


erty rights perspective 


MICROECONOMICS: MACROECONOMICS: 
PROBLEMS & POLICIES PROBLEMS & POLICIES 


RENDIGS FELS & RENDIGS FELS & 
ROBERT UHLER ROBERT UHLER 
110 pages paper $3.95 publ. 1976 110 pages paper $3.95 publ. 1976 


These companion volumes are ideal supplements for any standard 
economics text. By presenting current cases—ones your students 
encounter daily in newspapers and magazines—these texts pro- 
vide training in analyzing economic policy issues. To reinforce 
important economic principles, many of the-cases include check- 
lists of the concepts used in their analysis. 


Also Available: 


PRICES & MARKETS: A MICROECONOMICS TEXT 
CHARLES W, BAIRD 
247 pages cloth $12.95 


|| WEST PUBLISHING COMPANY 
50 W. Kellogg Blvd., P.O. Box 3526 St. Paul, MN 55165 
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1. Forecasting Economic Time Series 
By C. W, J. GRANGER and PAUL NEWBOLD 
A Volume in the ECONOMIC THEORY AND MATHEMATICAL ECONOMICS Series 


Concentrating on economic data, 
Forecasting Economic Time Series is 
one of the few books to attempt the 
integration of theory and application 
in forecasting. It presents in some de- 
tail forecasting theory for both uni- 
variate and multivariate situations, and 
shows the theory’s important implica- 
tions for economic theory and for 
various practical aspects of forecast- 
ing. It: gives a complete description, 
with applications, of the Box-Jenkins 
single series modeling techniques; 
extends the Box-Jenkins techniques 


to bivariate cases involving either one- 
way causality or feedback; compares 
forecasts from purely statistical and 
econometric models; pays careful at- 
tention to such problems as how to 
evaluate and compare forecasts; 
covers nonstationary and nonlinear 
models; attempts to tie together most 
of the recent developments in time 
series analysis and classical econo- 
metrics. 

1977, 252 pp., $22.00/£14.30 

ISBN: 0-12-295150-6 


2. A Macroeconometric Model of the Soviet 


Union 
By DONALD W. GREEN and CHRISTOPHER |. HIGGINS 


After a discussion of the concep- 
tual and statistical issues involved in 
a macroeconomic approach to a cen- 
trally-planned economy, the economic 
structure of the mode! is introduced 
with detailed discussion of the speci- 
fication of major components. Appli- 
cations of the model in scenario and 
projective exercises are presented to 
illustrate the structural properties of 
the model and its potential applica- 
tion to policy questions. In separate 


chapters, the determination of new 
capital investment and household 
consumption receive more extensive 
discussion. Finally, the authors sum- 
marize the major insights gained 
through this macroeconomic ap- 
proach to the Soviet economy and 
assess the future prospects for such 
econometric research. 

1977, 320 pp., $22.50/£716.00 

ISBN: 0-12-297750-5 


3. Democracy in Deficit 
The Political Legacy of Lord Keynes ' 


By JAMES M. BUCHANAN and RICHARD E. WAGNER 


This book treats the political econ- 
omy of Keynesian economics. It treats 
the impact of economic ideas on po- 
litical institutions and the effects of 
these derived institutional changes on 
economic policy decisions. It shows 
how Keynesian economics revised 
our fiscal constitution by revoking 
the constraint of a balanced budget, 
and—by a public choice analysis of 
Keynesian economics—shows why 


Amer Eco Rev 3/77 


the actual history of this theory's ap- 
plication fell far short of its glorious 
promises. It recommends a balanced 
budget constraint on the federal gov- 
ernment as an institutional change to 
counteract those changes in institu- 
tions produced by Keynes’ ideas and 
their application by politicians within 
our democratic framework. 

1977, 202 pp., $11.50/£8.15 

ISBN: 0-12-138850-6 
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A MODERN TREATMENT 
- By R. SHONE 
A Volume in the ECONOMIC THEORY AND MATHEMATICAL ECONOMICS Series 


This textbook deals with microeco- 
nomics in terms of general equilibrium 
theory from an axiomatic approach, 
and highlights the alternative models 
of microeconomic behavior. There 
are five parts to the book. Part | is 
concerned with methodology and dis- 
cusses the role of axioms in eco- 
nomic theorizing. Part II is concerned 
with choice and consumer demand. 
Part III deals with the theory of pro- 
duction both in its linear forms and 
in its nonlinear forms. Throughout 


Parts Il and IIl there is a certain em- 
phasis on those aspects of micro- 
economics which are particularly rel- 
evant for the discussion of. general 
equilibrium theory in Part IV. The em- 
phasis here is on the way in which 
consumers and producers interact. 
Part V turns to static stability and ne- 
glected aspects of dynamics. 

1976, 382 pp., $20.00 

ISBN: 0-12-641350-9 

Academic Press Sales Territory: U.S.A., 
Its Dependencies, and the Philippines 


5. Statistical Methods for Social Scientists 
By ERIC A. HANUSHEK 
A Volume in the QUANTITATIVE STUDIES IN SOCIAL RELATIONS Series 


Covering contemporary methods of 
quantitative analysis as used in soci- 
ology, economics, and political sci- 
ence, this text shows how to apply 
statistical methods in estimating and 
testing social science models. After 
an iniroduction to analytical model- 
ing, the book develops simple regres- 
sion methods for both single equation 
and multiequation models and their 
applications. lt features coverage of 


qualitative dependent variables, er- 
rors of measurement, and unobserved 
variables, and also relates the tech- 
niques covered to more specialized 
areas, such as path analysis and fac- 
tor analysis. The book presupposes 
only a limited knowledge of statistical 
methods and matrix algebra; appen- 
dices cover the basic of both. 

1977, 392 pp., $19.00/£13.50 

ISBN: 0-12-324350-5 


Send payment with order and save postage plus 50¢ handling charge. 
Prices are subject to change without notice. 


4, Microeconomics 


ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK: N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 


1.__copies 2.— copies 3.— copies 4.—copies 5§.——copies 


Bill me. 
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ADDRESS 


CITY/STATE/ZIP 
New York residenis please add sales tax. 
Direct all orders to Mr. Paul Negri, Media Dept. 
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NEW 1977 ECONOMICS TEXTS from RAND MSNALLY 
oe 


MONEY, THE FINANCIAL SYSTEM, AND THE ECONOMY, 2nd Edition 

GEORGE G. KAUFMAN, University of Oregon 

Thoroughly updated, the second edition of this highly successful text introduces 
students to the operation of the institutions, instruments, and markets of the financial 
system, the Federal Reserve System, monetary policy, and macroeconomics. The 
author introduces concepts in order of their complexity, allowing the student to 
become acquainted with reasons for money, financial institutions, and systems before 
the use of money is explored, c. 500 pages Cloth 528-67014-X 


BASIC ECONOMIC CONCEPTS, 2nd Edition 
WERNER SICHEL, Western Michigan University and PETER ECKSTEIN, 
formerly of Western Michigan University 
Now in its second edition, this text continues to introduce the most important 
concepts in elementary economics in a brief, interesting, and easily understood 
manner. For maximum instructional flexibility, each of the 90 major concepts is 
discussed as a self-contained unit and organized into 13 chapters to help students 
integrate and evaluate the material. Difficult details have been omitted and new 
_ concepts have been added. Instructor’s Manual available. 

Single Volume c. 512 pages Paper 528-67065-4 Instructor's Manual 528-67068-9 
Volume l: Microeconomics c.250 pages Paper 528-67066-2 

Volume Il: Macroeconomics c. 200 pages Paper 528-67067-0 


ECONOMIC ANALYSIS OF PRESSING SOCIAL PROBLEMS, 2nd Edition 
Edited by LLAD PHILLIPS and HAROLD L. VOTEY, 
both of the University of California, Santa Barbara 
In its second edition, this collection of fourteen monographs presents various facets 
of today’s social problems in relation to economic principles. Each original article is 
written by a specialist who applies specific economic techniques to that problem 
area. c. 420 pages Paper 528-67059-X 


CENTRALIZED AND DECENTRALIZED ECONOMIC SYSTEMS: 
The Soviet-Type Economy, Market Socialism, and Capitalism 
WAYNE A. LEEMAN, University of Missouri, Columbia 
Uniquely organized, this text offers an analytical overview of several economic 
systems, starting with the centralized and finishing with the decentralized. Also 
included is a section on anarchism, utopias, and communes. The author focuses on 
important topics specific to each different type of economic system. Economic 
analysis is employed in a manner easily understood by the undergraduate student. 
c. 410 pages Cloth 528-67060-3 


PUBLIC EXPENDITURES AND POLICY ANALYSIS, 2nd Edition 

Edited by ROBERT H. HAVEMAN, University of Wisconsin, Madison 
and JULIUS MARGOLIS, University of California, Irvine 

This collection of 25 articles, 16 new to this edition, presents economic arguments for 
public expenditures and applies economic analysis ta the planning, operating, and 
evaluating of public programs and policies. To unify this collection, the editors begin 
with an overview of public expenditure economics and policy analysis. 
c. 612 pages Paper 528-67003-4 


RAND M¢&NALLY COLLEGE PUBLISHING COMPANY 
Box 7600, Chicago, Illinois 60680 
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AMERICAN ECONOMIC ASSOCIATION 


ANNUAL MEMBERSHIP RATES 


Membership includes: 

—a subscription to both The American Economic Review (quarterly) plus Papers and Proceedings 
and the Journal of Economic Literature (quarterly) 

© Regular member with rank of assistant professor or lower or annual income of $12,000 or less 


@ Regular member with rank of associate professor or annual income of $12,000-$20,000 .. . $30.00 
© Regular member with rank of full professor or annual income above $20,000 


@ Junior member (available to registered students for three years only; certification and payment 
must be submitted yearly). Student status must be certified by your major professor or school 
registrar 


In countries other than USA add $3.70 to cover postage. 
è Family member (second membership without publications; two or more living at same address) 





Please begin my issues for 1977 with: 
March O June O September O December 


o 
(ncludes Papers and Proceedings) 





Name in full 
First Middle 


Address 








City State/Country Zip/Post Code 


Endorsed by (AEA member) 
Below for Junior Members Only 
| certify that the person named above is enrolled as a student at 











Authorized Signature 


Please send with payment to: American Economic Association 
1313 21st Avenue South 
Nashville, Tennessee 37212 


“Dues payable in U.S. currency only. 
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The long-awaited work by the nation’s 


foremost expert on economic concentration 


John M. Blair, director and co-author of 
the classic FTC Staff Report, The Interna- 
tional Petroleum Cartel, and former chief 
economist of the Senate Subcommittee on 
Antitrust and Monopoly, describes the intri- 
cate mechanisms and systems that the oil 
industry has developed to determine its 
price structure. Drawing on industry data 
and congressional testimony, CIA reports, 
and other sources, Professor Blair provides 
an incomparable account of 
m the evolution of control over world-wide 
supply and marketing 
m the joint efforts by the majors and the 
U.S. State Department to restrict entry into 
international oil 
m the precise limiting of petroleum output to 
a predetermined growth rate 


m the causes for the growing domestic 
shortage 
m the use by the majors of the OPEC price 
explosion of 1973-74 to shift profit-making 
downstream and raise target rates of return. 
Finally, he explores technological and 
legal remedies which could be implemented 
immediately. 


“His work is as important and valuable as it is 


disturbing.” —Kirkus Reviews 
“Convincing and well-documented?’ F 
—Library Journal 


448 pp. $15, now at your bookstore 


PANTHEON dct 


201 E. 50th St., New York 10022 
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A MAJOR NEW TEXT FOR... 


BASIC ECONOMICS 


EDWIN G. DOLAN, Dartmouth College 


Current, Comprehensive Content... 

m A complete and balanced overview, presenting 
macro, then microeconomics 

m Special emphasis on contemporary topics, with 
four chapters on inflation and unemployment 

= Lavish use of real world examples 

æ “Optional” topics {including agricultural 
economics) 

Outstanding Learning-Aids... 

s A clear, concise presentation —shorter in 
length than any leading text (640 pages) 

= A unique 8% x 11 format ensures that graphic 
and tabular data always appear on the same page 
as the explanation 

= Three-level vocabulary reinforcement —terms 
appear in boldface in the narrative —are defined 
in the margins —-and repeated in an end-of-book 
glossary 


= Appendix on graphs which not only shows how 
to read and understand them, but discusses com- 


mon student problems encountered in working 
them 


= A fully controlled, accessible reading level 
lower than any major competitor (based on 
Flesch, Fry, and Dale-Chall formulas) 

m A math level geared to the average stúdent 

m Plus-—biographical sketches of famous econo- 


mists, chapter previews, items for review, end of 
chapter questions, and case studies 


And Teaching-Aids 


m Extensive Instructor's Manual —easily used by 
teaching assistants includes cross-references to 
four other leading texts, flexible course outlines, 
chapter-by-chapter film guide, game guide 

m A twice-yearly newsletter by Professor Dolan 
providing new case studies, updated statistics, 
and relevant news items 

m Fully integrated supplementary components — 
student guide, test bank, transparencies —to 
create a total program ISBN: 0-03-089743-2 


erred eee 
AN IMPROVED NEW EDITION... 
AGGREGATE ECONOMIC ANALYSIS, * 


: JOSEPH P. McKENNA, University of Missouri 


ua Full coverage of modern macroeconomic theory 
‘m= Complete neo-Keynesian model with monezar- 
“ist revisions 


æ Emphasis throughout on the idea of a full 
` equilibrium system rather than individual 


components 

m Detailed Instructor's Manual 

Now Includes These Important Changes... 

m Extensively revised and thoroughly updated 

= New material on the role of international eco- 
nomics in general equilibrium 

æ Much fuller discussion of modern monetarist 
theory and policy 


m Extended account of simultaneous inflation and 
recession 


u Use of the term ‘Investment Demand Function’, 
not Marginal Efficiency of Capital (MEC) 


ISBN: 9-03-089707-6 


THE DRYDEN PRESS 

For further information, please contact: James T. Ryder 
THE DRYDEN PRESS, A DIVISION OF 

HOLT, RINEHART AND WINSTON 

383 MADISON AVENUE 

NEW YORK, NY 10017 
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Journal of Comparative Economics 


The Journal of the Association for Comparative Economic Studies 


Edited by JOHN MICHAEL MONTIAS 


The Journal of Comparative Eco- 
nomics for the first time will give re- 
searchers in comparative economics 
a forum for the communication that is 
so vital in an emerging area of re- 
search, It will publish theoretical and 
empirical articles on the comparison 
of economic systems and subsystems, 
whether historical or contemporary, 
traditional or modern, developed or 
developing. Created to draw together 
the presently dispersed contributions 
of scholars in comparative economics 
and to speed the diffusion of signifi- 
cant results, this new journal will 
endeavor to heal the regional and 
theoretical fragmentation of the field. 


It will help to integrate ongoing theo- 
retical and empirical research and to 
stimulate the creation of new synthe- 
ses. It will publish comparative studies 
of systems too technical or too theo- 
retical for regionally specialized jour- 
nals, and it will rapidly disseminate 
new contributions in this growing field 
which might suffer lengthy delays in 
publication in the standard economic 
journa's which are severely limited for 
space. 

VOLUME 1, 1977 (Quarterly) 

Annual Subscription Rate, U.S.: $35.00; 
all other countries: $41.50 (prices include 
postage) 


Cambridge Journal of Economics 


Managing Editor: JO BRADLEY 

The Cambridge Journal of Econom- 
ics will publish theoretical and ap- 
plied articles on major contemporary 
issues, with a strong emphasis on the 
provision and use of empirical evi- 
dence and the formulation of eco- 
nomic policies. In this it will differ 
from most existing journals, devoted 
as they are to a sterile body of theory 
divorced from practical questions. The 
editors are to break with conventional 


practice by including a regular com-. 
mentary on current affairs. There will 
also be review articles and commis- 
sioned articles on subjects of impor- 
tance. 

VOLUME 1, 1977 (Quarterly) 

Annual Subscription Rate, U.S. and 
Western Hemisphere: $25.00 (price 
includes transatlantic air freight); all othe: 
countries: $22.80 (prices include postage, 


For information on personal subscription rates, please write the publisher. 
All journal subscriptions are payable in advance. 
Send payment with order and save postage plus 50¢ handling charge. 
Prices are subject to change without notice. 
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ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 
1. copies 2. 








Please enter my subscription for: 


copies 


3 copies 





~—New Cambridge Journal of Economics 


Check enclosed 





NAME 


Bill me 








ADDRESS 








CITY/STATE/ZIP. 


New York residents please add sales tax. 
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| Direct all orders to Mr. Paul Negri, Media Dept. 
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| JUST PUBLISHED 


Scarcity and Freedom 
An Introduction to. Economics 
Heinz Kohler, Amherst Coliege 
January 1977. Cloth 549 pages 
A truly original approach to introductory 
economics in which students study all ma- 
‘jor principles, concepts and issues by prob- 
ing 3 alternative socio-economic systems 
— the market economy, the centrally plan- 
- ħed economy, the intentional community 
— and their impact on human freedoms 
(Freedom |, Il, and Ill, each carefully de- 
fined by the author). Highly comprehensive: 
without deluging beginning ‘students with 
-needless technical jargon, the text deals 
not just withethe U.S. economy, but with 
other systems as well (in the Soviet Union, 
Yugoslavia, -Hungary, Czechoslovakia,. 
Cuba, China — even communal arrange- 
ments). Chapter summaries, lists of key 
terms, review questions, and a glossary 
help students absorb their readi ing. Instruc- 
tor's Manual. . : 





ALSO AVA LABLE 


The Politicized Economy 


Michael H. Best and William E. Connolly, 
both of the University of Massachusetts, 
Amherst 

1976 Paper 265 pages 
A compact, highly readable text introducing 
students of political economy and public 
policy to a radical interpretation of the Ameri- 
can system. While it assumes no prior work 
in political science or economics, the book 
features pathbreaking theoretical analyses— 
supported by the latest research findings— 
that focus on all topics essential to an under- 
standing of the American political economy 
(work movements, corporate power, inequali- 
ty, imperialism in relation to the U.S. econo- 
my...). 





aes 


j ] 
Problems in Political Economy 
An Urban Perspective 
Second Edition 
Edited by David M. Gordon, New School 
for Social Research 
February 1977 Paper 550 pages 
Completely updated and still the only 
reader available that (1) considers current 
urban economic problems from a radical 
perspective, and (2) compares radical, 
liberal, and conservative views. The editor's 
revised introductions, and supplements 
form a unifying thread for the selections 
by leading economists, political scientists, 
sociologists, and others (Daniel Moynihan, 
Alice Riviin, Elliot Liebow, Jimmy ‘Breslin, 
Paul Sweezy. . .). 


Economics, Second Edition 
Daniel R. Fusfeld, University of Michigan 
1976 Cloth 912 pages 
Introductory Economics 

Third Edition 

Sanford D. Gordon, State University of New 
York, Albany 

George G. Dawson, Empire State College 





ed 





1976 Paper 640 pages 
Current Issues in the American 
Economy 

Edited by Robert C. Puth, University of New 
Hampshire 

1976 Paper 368 pages 


Labor Market Segmentation 

Edited by Richard C. Edwards, University of 
Massachusetts, Amherst 

Michael Reich, University of California at 
Berkeley 

David M. Gordon, New School for Social 
Research 

1975 Paper 298 pages 
Caveat Emptor! An Introduction 
to Consumer Problems 


pode M. Swagler, Drake University 
1975 Paper 269 pages 


For detailg or sample copies, call us toll free: 800-225-1388. 


LZ 


D.C. Heath and Company 
Home Office: 125 Spring Street, Lexington, Massachusetts 02173 


In Massachusetts, call collect: 617-862-6650, ext. 1344. 


A Raytheon Company 


Sales Offices: Atlanta, Ga. 30318 / Rockville, Md. 20852 / St. Louis, Mo. 
HEATH 63132 / San Antonio, Texas 78217 / Novato, Calif. 94947 / Toronto, 


Ontario M5H 159 
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GUIDE TO 
GRADUATE STUDY 
IN ECONOMICS 
AN 


nach ON ee 
ECONOMICS 






MUTED STATES OF AMERICA 
AND CANADA 


Twixo EAMON 


Designed to provide students antic- 
ipating graduate study in econom- 
ics and agricultural economics, 
and their advisors, with information 
on available graduate training 
programs. 


Includes descriptions of 236 grad- 
uate programs, supplemented by. 
comparative data and information 
for prospective students, domestic 
and foreign. 


Published by the Economics Insti- 
tute under the auspices of the 
American Economic Association, 
and the American Agricultural 
Economics Association. 


Fourth Edition will be published Spring, 1977. 

























Guide to Graduate 


- Study in Economics 


and Agricultural 
Economics 

in the United States 
of America 

and Canada 


THIRD EDITION 


Distributed by: 

RICHARD D. IRWIN INC., 
1818 Ridge Road, 
Homewood, Illinois 60430 


PRICE: $7.50 per copy 
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| VOLUME XI—1969 
VOLUME XII—1970 & VOLUME XIII—1971 


INDEX OF ECONOMIC ARTICLES 


Prepared under the auspices of 


THE JOURNAL OF ECONOMIC LITERATURE 
of the 
AMERICAN ECONOMIC ASSOCIATION 
now available at 
$35.00 


Special discount of 30% given to members of the American Economic Associa- 
tion. The Index lists, both by subject and author, articles in 220 major economic 
journals and in collective volumes published during 1969, 1970, and 1971. It 
also lists articles or testimony from selected congressional committee hearings 
or prints (i.e. government documents). Most of these features cannot be found 
in any other single reference source. 


These are a continuation of earlier volumes, |-X (1886-1968), in scope and 
content, and are still available at $7.50 per volume. Volume XIV (1972) is 
scheduled for publication by the end of the year. 


(clip and mail) 


Richard D. Irwin, Inc. 
Homewood, Illinois 60430 


Please ship the following A.E.A. INDEX volumes @ $35.00 per copy, A.E.A. 
members may deduct special discount of 30%: 


J Vol. XII (published) gO Vol. XIII (published) 
, O] Vol. XI (published) O Vol. XIV (Dec. 1976) 
Name 
Address 
Citya emma SA a I 


Check or money order must accompany order. Please add applicable taxes. 
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ECONOMIC À 
EMPHASIS 


twin paperbacks tor the bèginnlng dsi 


PRINCIPLES OF ECONOMICS: Macro, Third Edition 


- PRINCIPLES OF ECONOMICS: Micro, Third Edition 
. WILLIS L. PETERSON, University of Minnesota 


Macro stresses- ‘problems of unemployment and inflation and pre- 
sents the tools that can be brought to bear on these problems. 


Micro stresses economic decisions of households and firms and 
how prices and wages are determined in a market economy. 


(Each text Becompenied by individual. Study Guides and Teacher's Manuals.) 
` Just Published 


ECONOMICS OF LABOR RELATIONS, Eighth Edition 
GORDON F. BLOOM, Massachusetts Institute of Technology, and 
HERBERT R. NORTHRUP, The Wharton School, Univ. of Pennsylvania 


Covers key issues that have affected labor relations and economics 
_ in the 1970's. Just Published 


GOVERNMENT FINANCE: Economics of the 


Public Sector, Sixth Edition 
JOHN F. DUE, University of Illinois at Urbana afd 
ANN F. FRIEDLAENDER, Massachusetts Institute of Technology 
Covers the major aspects of government finance, at the advanced 
undergraduate level, with reference to both analysis and existing 
situations and uses. Just Published 


URBAN ECONOMICS 
DAVID SEGAL, Oberlin College 
Contains the most complete analysis of the economics of city size 
available in text form. Just Published 


INTERNATIONAL ECONOMICS 
HERBERT GRUBEL, Simon Fraser University 
Comprehensive treatment of international trade and finance with a 
judicious mixture of theory, institutional information, empirical data, 
and historical perspective. Just Published 


Examination copies for adoption consideration available on 
request. Please indicate course title and text presently used. 


RICHARD D IRWIN, INC. Homewoog, minois 60430 





